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and traders and by means of Trade Associations. 
This opinion is subject to the important reservation 
that any consolidation which means that we go out 
as a solid body in search of new business contains 
an element of danger in that we may relax our 
personal specialised attention by putting our trust 
in organisations. By isolated action we may 
scatter our forces most wastefully, and, when 
against strong competition, more or less use- 
lessly; but unitedly we may go to the oppo- 
site extreme. Co-operative action may produce 
economy in the cost of trade expansion efforts; it 
may enable many an expedition or effort to be made 
that would not be undertaken by isolated parties; 
it may bring a united force up against a competing 
united force from other countries, and the fight 
may be fairer than in the past, when a huge Ger- 
man trust was able to come up against a dozen 
British firms acting separately, competing severely 
between themselves as well as with the said Ger- 
man trust. But it never can fill the entire needs 
of the situation. We would rather see many small. 
groups and isolated enterprise on the part of strong 
manufacturers, even if some of those groups have 
to confer and agree as to geographical limitations 


_to their activities. 


We have argued for ontienun industrial organisa- 
tion, for organisation of Empire resources, and for 
the better organisation and utilisation of science 


_and scientific training. All of these we are now in 


a fair way to secure, and we trust, and believe, that 
the results will be immensely beneficial. But we 


-own to doubts when it is urged that we should carry 


our organisation efforts to such an extent that they 


become an idol or a fetish. After all, boards and 


councils will be successful in so far as they limit 
their activities to the matters coming legitimately 
within their scope, and deal with matters or prin- 
ciples or measures which are common in their appli- 
cation—common to national industry, common to- 
the Empire interests, common to the national well- 
being. Let them render separate action in their 
special spheres of service, whether it be within their 
own ranks, or for the purpose of influencing 
the Government and the nation; but let them 
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be reasonably co-ordinated in an ultimate sense. 
Organised science and industry, with  scienti- 
fically organised and utilised resources, should 
produce excellent results. .But the question is 
sometimes asked whether to follow up the efforts 
in these very essential directions there should not 
be one other great national organisation of trades- 
men, salesmen, and commercial men. Now there 
may be very excellent reasons for affording traders 
and commercial managers facilities for conference, 
discussion, and so forth, but while such facilities 
may promote a good deal of “‘ talking ”’ enterprise 


of the Across-the-Water type, they must inevitably . 


be very general, and cannot well’ become definite 
organised business-getting schemes for a particular 
class of trade. They may be very good in a general 
sense, but the selling of corsets and stockings is one 
thing, and trading in electrical machinery and appa- 
ratus is another and very different thing. Further, 
even when men tell themselves off into groups, those 
groups are composed of a number of commercial, 
perhaps technico-commercial, men, all of whom 
have by the nature of their calling and experience 
particular interests and pursuits of their own, and 
have specialised knowledge of, and connections in, 
particular markets, which are their own and their 
employers’ property. 

We recognise that in the three great movements 
mentioned there is no room for anything apper- 
taining to small commercial or trade detail, but we 
believe that all those local matters can be handled 
in a far better way by specialised trade associations 
and by individual firms acting in co-operative 
groups. If the Board of Trade is sooner or later 
to emerge in a re-organised form it will, no doubt, 
find considerable advantage from the existence of a 
number of these specialised trade organisations; 
but we are disinclined to favourably view the pro- 
posal which is elaborated at length by Mr. P. A. 
Reuss in last week’s Engineer. Twenty-eight 
objects he enumerates for a National Commercial 
Company—a limited company with directors and, 
of course, directors’ fees, with shares and dividends, 
with substantially-paid officials who would have a 
permanent career opened for them to exercise their 
personal abilities in furthering “‘ important patriotic 
work of this nature.” The raison d’étre of the com- 
pany or organisation, as it is variously termed, 
would be to carry out-in a practical way, “‘ amongst 
others,”’ the 28 suggestions so far as they relate to 
the hardware manufacturing, engineering, and 
allied industries. 

We cannot spare space to reprint all those sug- 
gestions, nor is it necessary, for they are far from 
being novel, nor can it be said that they are being 
grossly neglected by some of the leading associa- 
tions that are at work amongst us to-day. The 
proposals are most certainly ambitious. The 
writer’s idea seems to be to form an association, 
either of firms or individuals, ‘‘ to investigate funda- 

. mentally, and to remedy, the absence of sale or 
decline in the sale of manufacturers’ products in 
overseas markets.’’ As we study the suggestions 
we find some overlapping, and ‘‘ words, words, 
words.” 

The Association will induce ‘‘ co-operation be- 
tween manufacturers in the production of different 
parts of one article ’’; will undertake a “‘ complete 
re-organisation of sales methods,’’ whether we re- 
quire it or not; will solve the “‘ difficulties confront- 
ing manufacturers in extending their business over- 
seas.’ and will prevent ‘‘ further encroachment by 
foreign competition.”’ It will ‘‘ establish,” and, 
after having established, will “‘ nurse a demand for 
British goods in countries or markets at present in 
foreign hands.’’ ‘But, most desirable organisation 
—it will study the 
petitors, and particularly the commercial side of 
German enterprise.’’ So far, we have hinted at but 

six out of the 28 or more offices that this Company 


methods of our principal com- 


will fulfil. As we proceed, we come to a lengthy 
omnibus resolution covering a hundred useful pur- 
poses (insurance, freight, packing, ‘‘ information 
and subscription,’”’ ‘‘ chartering, import and export, 
catalogues, correspondence in foreign languages,’’ 
and goodness knows what else). Later, we find 
that the said company will buy and sell goods—it 
must, we suppose, in order to pay directors’ fees and 
dividends—will represent groups of manufacturers 
abroad, will assist ‘‘the smaller manufacturer to 
extend his business abroad,” will bring the overseas 
purchaser into touch with the most suitable supplier 
in this country (a member, of course!), will act as 
purchaser ‘‘of articles where contributory manu- 
facture is necessary,”’ will ‘‘ organise a continuity 
of business ’’ in certain cases, will organise the hold- 
ing of stocks abroad, will ‘‘ obtain early informa- 
tion ’’ of -contracts, will negotiate concessions for 
public works, will ‘‘ investigate the processes of 
manufacture adopted by competitors abroad in 
cases where under-selling is taking place.’”’ But we 
have now only arrived at No. 18. When we get to 
1g and 20 and 21, and think of the assistance that is 
to be offered to certain trades where “ under-sell- 
ing is not warranted by cheaper production,”’ and of 
the information that: is to supplement Consular re- 
ports, and of that vast catalogue of industry that 
is to be compiled, we have to pause to take fresh 


breath. And when, in 22, we contemplate this great 


company “‘assisting manufacturers ’’—poor help- 
less creatures—‘‘in the preparation of their own 
special catalogues,” find it engaging competent 
men abroad in such a way as to save our manufac- 
turers’ money, see it setting up a “‘ department for 
the expert, technical, and scientific study of com- 
petitors’ patterns, goods and processes of manufac- 
ture,’’ and watch it facilitating ‘‘ the prices of goods 
delivered,’’ &c., we are humbled to the dust with the 
terrible extent of our past inefficiencies which have 
enabled us to build up so fine an export trade, and 
overwhelmed with the vastness of the organisa- 
tion, staff, operations, and profits or losses, of the 
proposed company. But our blood runs cold, and 
our cover goes bluer than it ever was before, as we 
follow on to the bitter end and read the contents 
that it is proposed to publish in that ‘‘ trade paper ”’ 
that it is proposed to “‘ regularly ’’ publish in dif- 
ferent languages ‘‘ with a scheme of advertisement 
for British manufacturers.’’” If we were to say that 
there was “‘ nothing new under the sun,’’ we should 
lay ourselves open to the charge of uttering a plati- 
tude; or if we referred to the size of a given ser- 
vant’s baby, or to the result of the throes of labour 
of a certain moutitain, it might be wondered what 
we meant; but when we give the above brief sum- 
mary of the great organisation of Mr. Percy Reuss, 
we believe that, like the curate’s egg, being good 
only in parts, it speaks for itself. Wherein it is 
good, we seem to have heard most of it before, but 
taking it as a whole it is fearfully and wonderfully 
made, terribly and unworkably overloaded. and, if it 
is no reflection on the good intentions of the author, 
it is, on the whole, mere light fantastic. 
The moral of all which is that, while up to a 
certain point trade organisations are most excellent 
things, they never can adequately do for the indi- 
vidual ‘manufacturer a host of things that he can, 
and should, do for himself. The individual manv- - 
facturer may profitably confer with his competitors 
and friends in respect of many important matters, 
but conference of such kinds, and the setting up of 
companies to do parts of his business for him, never 
will—particularly in the times that are ahead of us— 
remove the necessity for him to take his own coat 
off and do things for himself. He will want an 
excellent export staff and organisation of his own, 
and will have to be prepared to spend money. It is 


useless pretending that the future course of business 
is going to remove that necessity or lessen it by 
one iota. 


“ ~ 
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BLUSHING UNSEEN. 


TuatT we have never failed to appreciate the im- 
portant place that, efficient organisation occupies in 
connection with industrial affairs is well known to our 
regular readers. Without desiring to unduly belaud 
the system of the Teuton, we have made it our busi- 
ness to keep observers informed concerning its 
manifold aspects and activities, and our volumes 
upon the readers’ shelves contain an abundance of 
interesting material. which, in season and out of 
season, has been placed on permanent record. To 
many of our readers, therefore, much that has been 
appearing’ in the daily Press in “‘ special ’’ article 
form, and in the reports of speeches by political 
and other leaders of thought, has been very familiar 
indeed. Even during the last few weeks we have 
observed in important newspapers ‘“‘ features ”’ 
which have consisted of popular discussions of some 
electrical and other industrial matters to which the 
public should have given attention years ago. 
When legislators in their Parliamentary speeches 
confess the extent of their pre-war ignorance of 
German economic, financial, and industrial opera- 
tions and intentions, and admit their failure to see 
the trend of German scientific education and deve- 
lopment, they are but endorsing the criticisms 
that they have had their heads too much in the, 
clouds and have given too little thought to common 
mundane affairs. They have, in other words, been 
so occupied with what might be called local and 
domestic matters that they have been blind to 
momentous international tendencies and move- 
ments. Stating the case bluntly, they have been 
more interested in heavy monthly reviews and the 
legal journals than in the Trade Press, and if we 
say that the Trade Press has latterly come into its 
own to a larger extent than previously in point of 
reputation and prestige with public men and public 
departments, let it not be imagined that we are 
unduly puffed up at-having been able in war-time 
to render national service in a score of ways 
about which we cannot at present write, but 
that we appreciate the privilege, and recognise 
that we have done nothing more than has been 
our duty and our delight. What we some- 
times .wonder is whether, when the times of 
“piping peace’’ return, those days when matters 
of industry and trade will inevitably occupy a much 
larger place in all our national thought, we shall 
witness a relapse into indifference to the contents 
and counsel of the. great and substantial organs 
which form the Trade and Technical Press of the 
United Kingdom. We believe that tke revolution 
that has taken place in much of our thinking during 
the past two years will render us secure against any 
such relapse, for, unless we mistake the signs, party 
politics as we knew them in the past will not return 
for a long time to come, and the nation will desire 
to be governed along national lines with a policy 
which shall involve a closer concern for business 
and industrial affairs, conserving the interests of the 
Empire, carefully reconciling the interests of the 
Empire and the Allies, adequately safeguarding 
those of neutral countries, meting out justice to 
enemy trading communities, and securing as decent 
as possible a standard of employment and remunera- 
tion for our own: people. All the problems of the 
past two years, and those which appear,to be open- 
ing out before us.to-day calling for inquiry and solu- 
tion, seem to us to suggest that public men and 
public departments will in the future find the Trade 
Press and Trade Associations of great utility. We 
gather from a recent speech by the Prime Minister 
that a scheme for the re-arrangement or re-organi- 
sation of the Board of Trade is being elaborated. 
We have heard of many such schemes before, but 
they have come to nought—this is one of those 
pieces of organisation work that the Trade Press 
has long been anxious to see carried out—and we 


hope that the measures now to be taken will soon 
actually mature, and will be suited to the needs of 
the case. By the co-operation of a re-organised 
Board of Trade, large and representative Trade 
Associations, and a substantial Trade Press, there 
would be made available for the service of the nation 
a co-ordination of effort which could render industry 
invaluable assistance in the important period that 
lies before us. 


THERE has certainly been more 
Copper. demand for copper from all con- 
suming centres within the last few 
weeks, though the great bulk of the business has 
been on behalf of big American consumers and belli- 
gerent countries. The fact is worth noting that, as 
regards the latter, the buying is more centralised, 
or organised in such a way as to eliminate competi- 
tive inquiries through various channels, which 
usually tempts sellers to raise prices unduly against 
buyers. There is, in fact, good reason for believing 
that there is an understanding between the Allies as 
to the filling of their requirements for war purposes. 
Importations by Russia, too, are being made through 
the medium of the British authorities, as arranged 
with the Petrograd authorities. At any rate, the 
orders placed quite recently for Russia, which 
amounted to about 7,000 tons, went through the 
British authorities. A very large portion of this 
copper is being provided by Australian and Japanese 
producers apart from American. For one thing, 
these orders have not had any effect on the market. 
Obviously, the current high prices are found tempt- 
ing enough, and there is not much doubt that lead- 
ing American producers will be induced to make 
some concessions when the further big orders to be 
placed by Allied countries come on the market. 

So far as can be gauged, current output across 
the Atlantic is so heavy as to leave a considerable 
surplus over present actual requirements, although 
it is claimed by American authorities that the pro- 
gress of operations at the refineries has been in 
some degree impeded in the last two months 
through the abnormally hot weather. Advices from 
that quarter are more optimistic as to future deve- 
lopments since buying has shown signs of reviving, 
and with supplies well ynder control, it is probable 
that attempts will be made to hold prices as long 
as possible, inasmuch as there is now a more general 
impression that the European struggle will be pro- 
longed well into next year. This, of course, means 
the continuation of a phenomenal consumption for 
copper in connection with munitions. Prices in 
New York were lately again advanced with reports 
of large orders being placed, though doubtless these 
have been ‘exaggerated, as usual. The price. of 
electrolytic on this side has risen again to about 
£130 c.1.f. for near shipment, but the run of ordinary 
business is still light, consumers fighting rather shy 
of the extravagant prices while munition works are 
being accommodated by Government copper at 
some pounds a ton below the figures at which busi- 
ness is possible in the open market. Dealings in 
warrant copper:have been a little more active, and 
prices have been lifted at one period up to £116 for 
cash delivery in a sensitive market, due to the fact 
that there are but few sellers, while the stocks of 
standard copper in home warehouses remain at a 
dangerously low point, as shown by the last statis- 
tics. The European visible supply is now down to 
about 11,000 tons—a new low record—this compar- 
ing with 35,113 tons at the end of July last year, 
when the price of standard metal stood at £71 5s. 
a ton. The American refinery production was then 
somewhere in the neighbourhood of 65,000 tons a 
month, whereas it is now not much below 90,000 
tens a month.. There is a fair amount of metal 
coming from various outside sources, including 
Australian, Japanese, and even African descrip- 
tions, but American control has still to be reckoned 
with so long as the war lasts. 
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THE CHICAGO, MILWAUKEE AND ST. PAUL 
RAILWAY ELECTRIFICATION.” 


WHILE many terminal and tunnel installations have been 
made in the past for the purpose of eliminating smoke, 
taking care of suburban traffic or other local conditions, 
the Chicago, Milwaukee and St. Paul electrification is the 
first project of the kind where electric locomotives were 
installed to operate over several engine divisions. 

Steam engines were first abandoned on the Three Forks- 
Deer Lodge Division, 115 miles long, and crossing the main 
Continental Divide, 


over a mile and a half in length, through the ridge of the 
Bitter Root Mountains. 

The passenger service consists of two all-steel finely 
equipped trans-Continental trains in each direction, the 
“Olympian” and “Columbian,” and a local passenger 
train in each direction daily between Deer Lodge and 
Harlowton. , . 

Freight traffic through the electric.zone comprises from 
four to six trains daily in each direction. Westbound, the 
tonnage is made up of manufactured products and mer- 
chandise for Pacific Coast points and foreign shipment. 
Eastbound tonnage includes grain, lumber, products of the 

mines and some live 


thus giving the 
electrical equipment 
its initial tryout 
under the severest 
service conditions 
of the entire sys- 
tem. The first 
electric locomotives 
were placed in regu-’ 
lar service on 
December 9th,1915, 
and during the 
month of April, 
1916, service was 
extended to Harlow- 
ton, making a total 
of 220 miles of 
electrically-operated 
road. By Novem- 
ber Ist, 1916, it is 
expected that steam 
engines will be 
superseded over the 
entire distance of 440 miles from Harlowton, Montana, 
to Avery, Idaho. 

In crossing the three mountain ranges included in the 
electric zone, there are several grades of 1 per cent. or more, 
the most difficult of which is the 21-mile 2 per cent. grade 
between Piedmont and Donald, and the longest the 49-mile 
1 per cent. grade on the west slope of the Belt Mountains. 


ELECTRIC FREIGHT LOCOMOTIVE AND 82-CAR TRAIN, WEIGHING 2,680 TONS. 


stock, 

As a large part 
of the traffic is 
through freight, 
trains are made up 
of an assortment of 
foreign cars, in- 
cluding box and flat 
cars, coal and ore 
hoppers, stock cars, 
refrigerators, &c., 
varying in weight 
from 11 to 25 tons 
empty, to as much 
as 70 tons loaded. 
These cars being 
owned by many 
different railway 
systems, are equip- 
ped with air brakes 
adjusted for differ- 
ent conditions of 
operation, and in 
accordance with different standards as to braking power 
and type of equipment, thus making the problem of holding 
the long trains on the heavy down grades by air brakes, 
a most difficult one. 

Electrification promises a material reduction in running 
time. It has been found, for example, that on the 21-mile 
2 per cent. grade from Piedmont to Donald, the electric 


3,000-VOLT DIRECT-CURRENT LOCOMOTIVE AND 40-CAR TRAIN, CHICAGO, MILWAUKEE AND ST. PAUL RAILWAY. 


. The curvature is necessarily heavy, the maximum being 
10°. There are also numerous tunnels in the electric zone, 
36 in all, of which the longest is the St. Paul Pass tunnel, 


* Previous articles on this subject appeared in our issues of 
February 3rd and November 5th, 1915. ; 


locomotive can reduce the running time of passenger trains 
from an hour and five minutes to approximately 40 minutes. 
On the run from Deer Lodge to Butte, which, under the 
steam locomotive schedule, required an hour and 20 minutes, 
a saving of approximately 30 minutes can be made. 
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In the freight service it has been found that on the first 
division, where the steam locomotives have required 10 to 
12 hours to make 115 miles, electric locomotives can meet a 
schedule of from seven to eight hours for*the same distance. 
The capabilities of the electric locomotives are in no way 
impaired by cold weather, or by inability to obtain fuel or 
water in case of snow blockades. During a series of record- 
breaking temperatures in December, 1915, Mallet engines 
were frozen up at different points on the system, and the 
new electric equipment was rapidly pressed into service to 
replace them. On several occasions electric locomotives 


RAILWAY SUB-STATION SHOWING POWER CO.’s TRANSMISSION LINE. 


hauled in disabled steam engines. and trains which would 
otherwise have tied up the line. Jae 

During initial operation on the Rocky Mountain 
Division, the capacity of the new locomotives has been 
thoroughly tested. Trains of 3,000 tons trailing have 
been hauled east and 2,800 tons west, using a helper on the 
heavy grades. From the operating data obtained on the 
first. division, it is evident that much heavier trains 
can be hauled with the electric locomotives than with 


OVERHEAD CONSTRUCTION ON CURVE, CHICAGO, MILWAUKEE 
AND St, PAUL ELECTRIFICATION, 


steam engines, and all passing tracks are being lengthened 
to take advantage of longer trains. On some Of the runs 
where the grades are less than 1 per. cent., trains of as 
many as 130 cars and as heavy as 4,000 tons have been 
hauled with a single locomotive. Lae 

The four through passenger trains, “Olympian” and 
“Columbian,” are taken across the two mountain ranges by 
a single passenger locomotive. These trains at present 
consist of eight full-vestibuled steel coaches, weighing 
approximately 650 tons. Instead of changing locomotives 


at Three Forks, as has beer the practice under steam 
operation, the same locomotive is run through the 220 miles 
from Deer Lodge to Harlowton, changing crews midway. | 
Passenger trains will travel over the entire electrified 
division in approximately 15 hours, including all stops, and 
the tourist thus will have an opportunity of traversing by 
daylight some of the most beautiful scenic regions in the 
United States, and without suffering the annoyance of 
cinders and smoke incident to the use of steam locomotives. 
The local passenger train operating in the electric zone 
between Deer Lodge and Harlowton is handled by a half 
unit weighing about 150 tons. 

Regeneration furnishes a ready solution of the difficult 
braking problem on the long-sustained grades encountered 
in crossing the three mountain ranges, where great skill is 
required to handle either the heavy and varied freight or 
the high-speed passenger trains with the usual air brakes. 

With regenerative braking, the strain on draw bars and 
couplings is reduced to a minimum, since the entire train 
is bunched behind the locomotive and held to a uniform 
speed. The electric-braking mechanism automatically 
controls the speed by regulating the amount of energy fed 
back to the line. -The smooth and easy descent is in 
marked contrast to the periodical slowing down and 
speeding up of a train controlled by air brakes. 

The usual speed of the electrically-hauled freight train 
is 15 miles per hour ascending and 17 miles per hour 
descending the maximum grade, but half these speeds 
can easily be maintained with series connections of the 
motors should conditions require it. 

Regenerated power not absorbed by other trains passes 
through the sub-station machinery into the distribution 
system connecting all sub-stations. The Power Co.’s 
lines are so extensive and the load of such a diversified 
character that any surplus power returned by regenerating 
locomotives can readily be absorbed by the system ; credit 
is given for all energy returned. 


100,000/2,300-voLT TRANSFORMERS AND OIL SWITCHES, 
MOREL SUB-STATION. 


The advantages of regenerative braking include -elimina- 
tion of brake shoe and wheel wear, with resultant reduction 
in maintenance; reduced wear on tracks, especially on 
severe curves ; and a probable saving of approximately 15 
per cent. in the total power consumption. 

The scheme of electrification includes the generation of 
electricity from the several water-power plants of the 
Montana Power Co., developing; roughly, 160,000 H.P., 
transmission at 100,000 volts, three-phase, 60 cycles ; con- 
version in sub-stations to 3,000 volts direct current, and 
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distribution over catenary overhead construction to electric 
locomotives. . 

The main line electric locomotives are constructed in two 
units permanently coupled together, the halves being dupli- 
cates, and each capable of independent operation. The 
modern Mallet steam locomotive, weighing 278 tons with 
tender, which has* been released, has a tractive force of 
76,200 lb., while the electri¢ locomotive, weighing 282 tons, 


charging the storage batteries on the passenger coaches,, 


Under steam operation the charging current for these bat- 
teries is furnished by a steam turbo-generator set located 
on the locomotive. The blower for ventilating the traction 
motors is also direct connected to one end of this set. 

The pantograph collectors, one of which is mounted on 
each half of the locomotive, are of the double pan type with 
a working range of from 17 ft. to 25 ft. above the rail, 
The contact elements are of the same 
metal as the trolley wire, so that cur- 


rent passes from copper to copper.’ * 
The air brake equipment is practically 
the same as that used on steam loco- 
motives except that motor-driven air 
compressors are used to furnish com- 
pressed air.. Aside from the air brakes, 
compressed air is also used for signals, 
whistles, bell-ringers, sanders, flange 
. oilers, pantograph trolleys, part of the 
control equipment, and on the passenger 
locomotives for the oil-fired steam 
boilers. 
_ The switching locomotives are of the 
swivel-truck type, weighing 70 tons 
each, and equipped with four geared 
motors : a single pantograph is mounted 
on the cab. The motors are of the 


commutating-pole, single-geared type, 


designed for 1,500 volts, with an .insu- 
lation of 3,000 volts to the ground. 
Many of the switching locomotive parts 


SWITCHBOARD FOR MOTOR-GENERATOR SETS AND OUTGOING FEEDERS. 


MOREL SUB-STATION. 


has a running tractive force of 85,000 Ib., or a starting 
tractive force of 136,000 Ib. 

There are 42 of these main line locomotives (30 freight 
and 12 passenger) and two switching locomotives. The 
passenger locomotives are equipped with a gear ratio per- 
mitting the operation of 800-ton trailing trains at speeds of 
approximately 60 miles per hour on tangent level track. 
The average passenger train weighs from 650 to 700 tons, 
and is hauled over the 2 per cent. grade without a helper. 
The freight locomotives are designed to haul a 2,500-ton 
trailing train at approximately 16 miles per hour on all 
grades up to and including 1 per cent. 


are interchangeable with those used on 
the main-line locomotives ; for example, 
the air compressors, small switches, 
head lights, and cab heaters. ; 

The Montana Power Co.’s transmission lines are carried 
on steel towers or wooden poles, and tap the railway system 
at seven different points. 

A 500,000 cir. mil. feeder is installed the entire length 
of the electrification, and a supplementary feeder on heavy 
grades. The feeder is tapped to the trolley wire at every 
seventh pole, or approximately every 1,000 ft. On top of 
the poles is carried a supplementary 4/0 negative feeder, 
which is tapped to the middle point of every second=react- 
ance bond. These bonds are used for insulating the 60-cycle 


signal circuits, and are installed ‘at points averaging from 


On 2 per cent. grades the trailing load 
was limited to 1,250 tons, although this 
figure has been exceeded in actual 
operation, 

Each locomotive is equipped with 
eight 1,500-volt motors, insulated for 
3,000 volts to ground. The motor has 
a normal one-hour rating of 430 H.P. 
and a continuous rating of 375 H.P., so 
that the locomotive power plant has a 
normal one-hour rating of 3,440 H.P. 
and a continuous rating of 3,000 H.P. 
Each motor is twin-geared to its driving | 
axle in the same manner as on the Butte, 
Anaconda and Pacific, the Detroit River 
Tunnel, and the Baltimore and Ohio 
locomotives, a pinion being mounted 
on each end of the armature shaft. Ad- 
ditional flexibility is obtained by the 
use of a spring gear and a spring nose 
suspension, which minimise the effect of 


all shocks, and also reduce gear wear to 
a minimum. The motor is of the 
commutating pole type, and is con- 
structed with longitudinal ventilating 
ducts in the armature for forced ventilation from a blower 
in the cab. . 

The control equipment is the well-known Sprague 
General Electric Type M arranged for multiple unit opera-- 
tion. The main control switches are mounted in steel 
compartments inside the locomotive cab with convenient 
aisles for inspection and repairs. A motor-generator set 
in each half of the locomotive furnishes low-voltage current 
for the control circuits, headlights, cab lighting and for 


2,000-KW. ?,000-VOLT /D.c.—2,300-VOLT A.c. SYNCHRONOUS MOTOR-GENERATORS, 


MOREL SUB-STATION. 


5,000 to 6,000 ft. apart. With this completely intercon- 
nected transmission system. each swh-station may be fed 
from either direction and also at the tie-in points from a 
third source of power. 

Fourteen sub-stations are distributed at average intervals 
of 32 miles. Each station contains step-down transformers, 
motor-generator sets, switchboard and the necessary con- 
trolling and switching equipment, the, plant aggregating 
59,500 Kw. in 32 sets. The transformers receive the line 
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current at 100,000 volts and supply the synchronous motors 
at 2,300 volts. Each synchronous motor drives two 1,500- 
yolt, direct-current generators connected permanently in 
series, thus supplying 3,000-volt current for the locomotives. 
The fields of both the synchronous motors and the direct- 
current generators are separately excited by small direct- 
current generators direct connected to each end of the 
motor-generator shafts. 

The overhead construction is of the modified flexible cate- 
nary type designed by the General Electric Co. (U.S.A.), 
comprising two 4/0 copper wires flexibly suspended side by 
side from the same steel messenger by independent hangers 
alternately connected to each wire. Bracket construction 
is used wherever the track alignment will permit, and cross 
span construction on passing tracks and in the switching 
yards.. All of this work is supported on 40-ft. wooden poles 
suitably guyed and spaced. 

Electric locomotion has been undertaken with the expecta- 
tion of effecting a sufficient reduction in the cost of 
operation to return an attractive percentage on the invest- 
ment required ; about $12,000,000,00- will be expended, 
and with the work more than half completed there is every 
reason to believe that the cost of construction will come 
inside the estimates. 

A summary of the advantages which will be derived is as 
follows :— 

Menten reduction in cost of electricity as comparedjwith cost of 
Cal. 

Reduction in maintenance cost of locomotives. 

Elimination of delays due to coaling, taking water, oil, &c. 

Elimination of delays due to natural causes, such as freezing of 
locomotives, loss of steam in cold weather, bucking snow drifts. 

Elimination of non-revenue trains hauling coal and water for 
steam locomotives. i 

Increased tonnage per train ; increased train speed on grades. 

Greater reliability and certainty of maintaining schedules. 

Reduction in train crew hours per ton-mile. 

Reduction in damage to rolling stock due to rough handling ‘by 
steam engines. . 

Greatly increased safety of operation on grades due to rengenera- 
tive braking. Saving in power and reduction in wheel and track 
wear by use of regenerative braking. 

Improvement of tunnel conditions, uniform speed and absence of 
grinding brake shoes on grades. 

In conclusion, we are indebted to the General Electric 
Co., of New York, and British Thomson-Houston Co. for the 
particulars and illustrations contained in the above article. 


PREVENTION OF CONDENSER CORROSION. 


Ty a paper read by Mr. J. F. Peter, before the Institute of 
Marine Engineers, the author described the Cumberland 
electrolytic method of preventing corrosion in condensers, 
boilers, &c.; an abstract of. his remarks is as follows :— 

The most widely held present-day theory is that electro- 
chemical action is the cause of corrosion, and it is not a 
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4, motor generatér; 8, switchboard; c, ammeter; D, adjustable resistances; 

E, two-way switches; F, double pole switches and fuses; G, fuse; H, wires from 

positive pole to electrodes; j, wire from negative pole to tube-plate; x, surface 
condenser; L, electrodes. 


Fia. 1. 


matter of surprise to learn that this theory embraces and 
overlaps many others previously put forth. Galvanic activity 
1s now found to play the primary part in this deterioration of 


metallic structures; therefore, the author wishes to confine 
attention to the preservation of metals in contact with water 
and other corrosive liquids, and to briefly describe an effective 
method of eliminating this evil and, incidentally, keeping the 
protected surfaces free from deposit of any kind. 

_This action is not only existent in cases of distinctly dis- 
similar metals, as we generally regard them: iron and steel 
contain other elements, the presence of which imparts special 
properties fitting the iron and steel for specific purposes.’ It 
is found that these incorporated elements in conjunction with 
the surrounding fluid, cause corrosive action by forming micro- 
scopic galvanic cells. 

Galvanic action also occurs between the harder and softer 
portions of a similar metal comprising the structure. This is 
met with in parts of boilers which have been flanged, caulked, 
hammered, or stressed in any way, either during manufac- 
ture, or by reason of unequal working strains. The harder 
or stressed portions are found to be electro-positive to the 
softer or unstressed portions, and this may account for the 
grooving and pitting met with in various types of steam 


Fra. 2.—GENERATOR AND SWITCHGEAR FOR CUMBERLAND PRo- 
CESS INSTALLED AT BROOKLYN NAvy YARD, U.S.A. 


boilers. It is also noticeable in the case of copper pipes where 
they form bends, and have been subjected to working and 
hammering in the course of manufacture, and may show up 
as pitting over certain areas, or grooving, according to the 
manner in which the material has been strained. 

Thermo-electric couples also exist, due to variations of tem- 
perature, and evidence of this is to be found on the water side 
of the furnaces of marine boilers, along the line of firebars. 

Much of the corrosion in hot-water pipes, heating systems, 
&c., is due to electrolytic action between the hot and cold 
portions. 

The question of perfect non-ferrous alloys has been a sub- 
ject of much research, and it is found that mechanical mix- 
tures are often produced instead of the desired true alloy, or 

The very prevalent corrosive action which causes the failure 
of condenser tubes manufactured from an alloy of copper and 
zine produces minute pinholes extending right through _the 
tubes, and in other instances patches of various dimensions 
become weakened and ultimately develop cracks and break 
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away. On examination itis observed’that the zinc has dis- 
appeared from the mixture, leaving the copper unsupported. 
This is generally known as ‘‘ dezincification,’? and when it 
occurs ‘locally, the life of the tube is a very short one. 

In view of the general acceptance of. the electrolytic theory, 
let us consider the reason why some methods which are adopted 
to check corrosion prove futile, while others are effective. The 
question resolves itself into preventing the corrosion cells from 
working. The essential parts to a complete cell are two 
electro-chemically dissimilar conductors in contact, and the 
presence of an electrolyte; therefore, if we eliminate one of 
these factors, or overpower it by some means,‘ the action will 
cease. 

[t will be recognised that all attempts to obtain a perfectly 
homogeneous metal are doomed to failure in a practical way, 
when we bear in mind that the dissimilarity which gives 
rise to the formation of electric couples may be physical or 
chemical, and that the operations necessary for manufac- 
turing the parts of most structures considerably affect the 
regular crystalline formation of the metal. 

The next method that suggests itself is raising the resist- 
ance of the electrolyte. By increasing the specific resistance 
of this part of the circuit, the current flowing in each cell 
will be restricted, and corrosion proportionately lessened. 

Since the days of Sir Humphrey Davy, slabs of pure zine 
suspended in the liquid and in good metallic contact with the 
structures have been used to lessen corrosion, and this method 
is still observed and respected by many engineers. This 
inethod is only temporarily effective, the reason being that 


A, iron electrode ; B, elec- 
trode support; c, tell-tale 
hole (indicates when elec- 
trode needs renewing); 
condenser end; rubber 
insulations; F, insulating 
distance bushes; G, nut; 
H, contact lug; J, lock nut, 


with the inserted iron as anode. A similar arrangement is 
applied to boilers. 

The Cumberland process has overcome most obstinate. cases 
of corrosion, and it was also discovered that it had a remark. 
able effect in decomposing and removing hard scale: in. boilers, 
It. has been adopted.on.a large scale by;. shipping; companies; 
the Union Steamship Co., of New. Zealand, has all its boilers 
equipped, and a number of the White Star vessels have it 
fitted to their boilers and condensers; it has also received the 
approval of the Inventions and Research Committee and is 
being fitted to) H.M.:ships. 

The, apparatus as fitted to the average steamship. consists 
of a compact type of rotary converter receiving its electric 
supply from the ship’s mains and giving ‘a continuous current 
of sufficient amperage at eight.to.ten volts... The switchboard 
may. be fixed near to this machine, and the-current supplied 
is distributed. to the various units.by electric cables suitably 
protected from injury. ne 

The amperemeter, mounted on-the switchboard, is of the 
moving coil type, and so arranged: that:the amount:of current 
passing to each individual unit car.be measured; this amount 
may be regulated by the adjustable resistances fitted on a 
frame at the back of the board. : 
* The amount of current found necessary to-ensure protection 
from corrosion: varies somewhat. “In the: case of surface con- 
densers, one ampere for, 500 sq. ft. cooling surface is, found 
in practice to.afford complete protection. Take the case of a 
surface. condenser containing. 6,000 sq. ft. of cooling surface: 
the amount required will be 12’ amp. -at 8 volts, equal to 96 
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Fig. 3. 


the zine soon becomes coated with the products of corrosion 
which are electro-negative to the structure: It, therefore, 
rapidly loses its power to protect, and subsequently reversal 
of polarity occurs, and if the zines are not frequently renewed, 
the result will be accelerated corrosion of the structure, in- 
stead of protection. 

Mr. Elliott Cumberland has devised and. perfected“a system 
whereby an unlimited supply of protective electrical force 
can be introduced to overcome corrosive action. The appa- 
ratus consists of a low-tension dynamo, generating a 6 to 
10-volé continuous current, and pieces of metal, preferably 
iron, suspended in the water contained in the vessel to be 
protected and suitably insulated from it. 

Figs. 1 and 4 show the Cumberland equipment fitted to a sur- 
face condenser of the usual type with the circulating water 
passing through the tubes. It will be noted that the iron elec- 
trodes or anodes L are supported by the steel stud B (fig. 3), 
and insulated from the condenser door. These electrodes are 
connected through the adjustable resistance D and two-way 
switches k& (fig. 1) to the positive terminal of the generator. 
The body of the condenser is connected as’ shown to the 
negative terminal. An amperemeter C is fitted on the switch- 
.board, and the supply of current can be regulated to the 
anodes with the aid of the resistance coils D. , 

The common cause of failure of condenser tubes is galvanic 
action brought about in various ways, such as. dissimilar 
metals in juxtaposition, the presence of -carbonaceous matter 
in contact with the tubes, or difference of electrical potential 
due to variations of temperature, &c. This action is rendered 
ineffective by introducing a superior F.M.F. from an external 
source and ensuring that the flow of current is from the 
inserted electrode through the liquid on to the surfaces to be 
preserved—the whole of the condenser surfaces in contact 

“ with water becoming the cathode of a strong artificial cell, 


Fic. 4.—CUMBERLAND SYSTEM APPLIED TO CONDENSER, BRIGHTON ELECTRICITY WORKS. 


watts at 4d. per KW.-hour.. This would cost roughly £1 1s. 
per year running continuously. 

The number of anodes fitted to a condenser of these dimen- 
sions would be six, each weighing 20 lb. As these would 
require renewing each year, the amount of iron consumed 
would be less than 120 lb., at the outside cost of 15s. to cover 
casting and drilling. Therefore, the total annual expense 
would work out at £2 10s. for a condenser of these dimen- 
sions. 

Where only the question of corrosion has to be dealt with 
in boilers, it is found that considerably less current is required 
than 1 amp. per 300 sq. ft. ; 

One of H.M. cruisers having 12 Yarrow water-tube boilers, 
with a total heating surface of 49,500 sq. ft., or 4,125 sq. It. 
per boiler, was fitted with the process, and on the above 
basis it was decided to supply 14 amp. per boiler. The eng!- 
neers found in actual practice that all corrosion was arrested 
and heating surfaces kept clear of scale by using about 1 amp. 
for 800 sq. ft. of heating surface. The anodes in these boilers 
consisted of two 7-ft. lengths of 3 in. X % in. bar iron, fitted 
in the steam drums of each slightly below the water level, 
and their life will be considerably more than two years. 

[We may add that the process has been adapted by several 
electricity supply undertakings in connection with condensers, 
economisers, &c., and is in use on large land boiler installa 
tions as well as on the vessels of many well-known shipping 
concerns.—Eps. Exec. Rev.] 


Japan’s Electric Lamp Business.—According to the 
Acting British Consul-General at Odessa, electric lamps (bulbs) and 
appliances, formerly supplied by Germany to the Russian market, 
are now being supplied in large quantities by Japan. 
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CORRESPONDENCE. 


Letters-received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer’s name and address in our possession. 


Cab Whistles and Lamp Calls. 


Now that whistling for cabs is at last to be put down, to some 
extent in London at any rate, perhaps sign makers, contractors, 
and others will wake up to the: fact that, it is quite feasible to 
arrange over the portico or entrance of a building, a lamp signal 
which will give a silent call by day or night. 

All that is wanted is a neat double-faced sign-case of distinctive 
shape, with ‘two or three coloured lamps in it, .and adequate 
switching arrangements whereby one, two, or three of the lamps 
can be turned on from one or more points (with or without a repeat- 
ing lamp indicator) inside the building. The one, two, or three 
lamps would ‘correspond with blasts on the whistle; and not so 
long ago would have signified taxi, hansom and growler. Nowadays 
possibly two lamps would suffice to signify taxi and private car, or 
perhaps one lamp only.. Whatever the number of lamps, up-to-date 
methods of switching provide various convenient ways of turning 
the lights on and off from¢various points ; and the use of indicating 
lamps prevents confusion. We published various methods some 
time ago, and a simple one for two lamps may be described briefly 
as follows :—A lamp indicator in the entrance and another in the 
office (of the hotel or club, &c.) shows the condition of the sign. 
As soon as a cab draws up, the man at the entrance switches off 
the call. Either he or the office can then start another call. 
Before signalling a call, the office waits till its indicator shows 
blank. 

There are various simpler or more elaborate arrangements ; and 
a little reflection will show that the idea constitutes a notable 
addition to the numerous convenient minor applications of elec- 
tricity. Something of the kind is already in limited use we believe. 


A. P. Lundberg & Sons. 
London, N., August 18th, 1916. 


Induction Motors on Circuits of Different Frequencies. 


I should like to express my thanks to your correspondent, 
“A.B. J.,” for his most interesting reply (published in your issue 
of August 11th) to my previous letter dealing with the above 
subject. 

It is apparent from his remarks that in order to make sure of 
the behaviour of each machine, running on different frequencies, 
the only satisfactory method is to place the motor on the test bed, 
unless records of the individual design are available. 

I should also judge that, as a rule, it ‘is better to run a 50-period 
machine, say, of 200 volts on a 60-period supply, rather than rice 
versa, providing the mechanical design be substantial—and, in fact, 
that one might safely take a 50-period machine of a reputable make, 
and have little to fear of the behaviour of same on a 60-period 
supply of the same voltage, expecting, however, that the power 
factor might be slightly lowered. Presumably, in any case, 
machines .of, say, 1.H.P. and under, can quite satisfactorily run 
under conditions specified. 

I am told that it has been the practice with Continental manu- 
facturers to import into this country, machines designed for 50- 
period cireuits, and sell for either 40, 50, or 60-period ditto. If 
this is the case, I presume from “A. B. J.’s” explanation, that 
under such circumstances it-would be evident that special attention 
must be given to the mechanical design, to allow of use on higher 
periodicity, with consequent higher speed, also that the saturation 
point of the iron is not exceeded, and that the ventilation is suffi- 
cient, even at the lower frequency. 

To sum up, I deduce from * A. B. J.’s” kind explanation that it 
would be fairly satisfactory to vary the frequency and voltage on 
single-phase circuits, within reasonable limits, providing the 
machines were generously designed, 

Practice. 


The Channel Tunnel and Telephone Cables. 


In view of the great. importance of the subject, I venture to 
remark that the letter of Sir Douglas Fox and Partners, which you 
quote from The Times, does not. indicate a full appreciation of Dr. 
Fleming’s suggestion that ample provision should be made for tele- 
phonic and telegraphic eables in any plans for such a tunnel. 

As a conduit for telephone cables the tunnel has always been of 
interest to telephonists. Some years ago, when the prospects of its 
construction were by no means brilliant, Mr. F. R. Welles, who has 
an exceptional knowledge of Continental telephony, wrote me on 
the subject. If I remember rightly, he argued that the telephonic 
value of the tunnel might be an important factor in determining 
upon its construction: Now that there is greater prospect than 
ever before of its becoming an accomplished fact, it is well to 
emphasise this importance, and to avoid the possibility of the 
designs being completed without full inquiry as to the ample pro- 
vision which Dr. Fleming advocates. ; 

Perhaps it may be permissible for me to quote from my “ Tele- 
phone and Telephone Exchangés,” which you reviewed on April 
2Ist last, the following very brief statement of the principal 
effects :-— 

‘ Telephonically, Great Britain is not separated from Europe by 
the Channel. Submarine cables as at present constructed limit 


the distance of speech ; but suppose that .a dry-core cable suitable 


for ‘submergence: be evolved, or that. the Channel Tunnel be com- 


pleted, the talking distance will be extended, the -cost reduced, and 
the number of communications increased.” (Page 410.) 

In quoting Dr. Fleming above, I have italicised the -words, 
“ample provision” and “in any plans,” because. they are of the 
essence of his communication. -Only expert telephone engineers 
familiar with traffic developments would be able to determine what 
is ample provision, and: to indicate how the plans for the tunnel 
should be modified to meet the requirements. 

In making such estimates, the engineers would take into account 
the larger area of the Continent which would be brought within 
speaking distance of Great Britain by reason of the improved 
transmission that would result from dry-core cables. laid in the 
tunnel, and the probable growth of traffic which would be 
obtained within the period contemplated before a second tunnel 
would be built. The results of such estimates would have their 
influence on the designs of the tunnel, and it would be unfortunate 
if they were omitted to be made by those who are specially 
qualified. 

The construction of the: tunnel must, of course, be primarily 
determined by its profit-earning capacity as a means of physical 
transit, but the money value :of the facilities afforded for con- 
ductors of speech, and messages might eventually be found to be of 
material importance in estimating the Tunnel Co.’s net revenue. 

The estimates should be prepared in advance, and would have 
their effect upon the designs. It would be unfortunate if the very 
important question of telephonic communication were regarded as 
too much of a side issue, and dealt with in a haphazard way. 

; J. E. Kingsbury. 

7, Serjeants’ Inn, Temple, London, E.C., 

August 21st, 1916. 


“Whither are we Drifting?” 


After reading many articles and much correspondence in the 
technical and lay Press concerning- the awakening of our national 
faculties towards scientific education and economic development, I, 
as a -wage-earner, am wondering whether my class, so well verbally 
flogged for its inefficiency, will receive any encouragement for an 
increased technical ability and skill when the great awakening’shall 
arrive. 

In pre-war days we were flooded with evening school prospectuses, 
and we were confronted each week with the advertisements of 


‘numerous correspondence schools, promising prodigious increases of 


earning power after their special treatment. Many men spent 
strenuous hours to improve a poor general education, and in getting 
a sound knowledge of their business. When this knowledge has 
shown itself, their superiors, or employers, often much less 
instructed, have dubbed the manifestations “ Perkiness,” and, with 
the usual snobbery of the lower middle classes, have barred the men 
from opportunities of further. experience, the very food of efficiency. 
Nothing more calculated to make stationary a man’s market value, 
can be practised, and the victims, not disgusted, but merely dis- 
appointed, pursue knowledge for its own sake. ; 

These generalisations do not apply to chiefs and leaders whose 
knowledge and ability is a lustre to their positions and a shining 
light to the profession.. These men invariably encourage latent’ 
ability in their staff or workmen, but it is otherwise with those 
whose value is potential rather than intrinsic. 

Much must be done to ensure an open passage for the aspiring 
worker, and many years will pass before the profession can be 
cleared of the wretched limpets who, in a well-ordered community, 
would most probably be pushing a barrow. 

2 Monk, 


LEGAL. 


Monitions Court Caszs. 


Av the Monmouthshire Munitions Court, sitting at Newport 
on August 15th, according to the South Wales Argus, Reginald 

Powell summoned the Newport Corporation, his em- 
ployers, for unreasonably refusing to issue a leaving certifi- 
cate. His complaint was that he objected to a man 
being made senior switchman attendant over. him while he 
Was put as switchboard assistant, which was a drop in his 
position. He gave a week’s notice in writing. He had been 
im this employ 18 months and objected to a young man who 
had only been employed there three weeks being made his 
senior. If they would put him on the same footing he would 
remain. In reply to the Chairman, Powell said that he went 
as a temporary switchboard attendant at 30s. a week, but had 
recently received an increase. If he had not seen, on the 
pay-sheet, the other man described as ‘‘ senior ’’ lie would not 
have complained. He was‘told that that was a clerical error, 
but could not get any information. The man he complained 
of received the same wages as he. The defence was that both 
men were seniors. The application. was refused. 

At the same Court, James Tutton was summoned for absent- 
ing himself from work on July 22nd and 23rd, and leaving 
his employment on August Ist. Mr. Frank Quick, National 
Union of General Workers, defended. Mr. A. Nicholls Moore, 
borough electrical engineer, Newport, proved that defendant 


“was absent without permission. He was assistant coal plant 


attendant. He had been employed there since September, 
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1915. They had a very small staff indeed, and the coal plant 
was one of the most important. There was no actual short- 
age in this case, another man having been obtained. ‘Their 
allegation was that the reason of his absence was for the 
purpose of drinking. Their work was important to numerous 
factories engaged on war work. 

According to the report in the South Wales Argus, Mr. Quick 
pleaded guilty, but suggested that there were extenuating 
circumstances. The man was under the impression that he 
could leave when he liked, and did so because of certain 
anomalies in his position as compared with some of the other 
workmen. He was paid the standard rate of 31s. 6d. a week. 

The Chairman said men must realise that all rules as to 
leave had been suspended. They must realise the importance 
of the work they were engaged upon. Inasmuch as he had 
returned, he would only be fined £1, payable in four weekly 
instalments. 


At Newcastle-on-Tyne Munitions Court, on August 18th, 
Albert E. Pryke, an assistant engineer employed by. an elec- 
trical company, applied for a leaving certificate. He stated 
that he was now a qualified electrical engineer, and he would 
have no difficulty in obtaining a berth at £2 10s. or £3 per 
week, whereas his present wage was only 30s. He had been 
told that if he left they would bring him back between two 
soldiers. At that time, he alleged, the firm was not controlled, 
and he had therefore been detained by deliberate and wilful 
misrepresentations and threats.—Mr. Cusworth, the manager 
of the company, strongly objected to the terms “ deliberately 
and wilfully misled,’ but admitted having. told Pryke that 
he could not leave. Pryke was the kind of young man who 
came to pick up all the information he could in order to 
better his position as an electrical engineer——The application 
was refused. 


THEFT. 


At West Ham, last week, James Benjamin Phillips, West- 
minster, and Alfred Berry, East Ham, electricians,’ were 
charged on remand with stealing a quantity of wire and other 
electrical fittings, valued at £6 6s., the property of the Mid- 
land Railway Co. According to the Morning Advertiser, Mr. 
Swarbrick, who prosecuted, said that Phillips was employed 
by the company as foreman in charge of the electrical depart- 
ment at Plaistow, and Berry was engaged under him. It 
appeared that at the beginning of July Phillips entered into 
a contract with a man, named Byers, to fit up a shop in 
High Street, Plaistow, and he had been working there, with 
Berry, during the hours they were employed by the company, 
and they had been using material which belonged to the com- 
peny.—Detective-Inspector Childe deposed to stopping Berry 
in High Street, Plaistow, carrying a roll of wire, and when he 


‘ was questioned he made a statement which showed that he 


was taking it to a shop, where he was working under the 
instructions of Phillips. When the shop was visited it was 
found that it had been almost completely installed with elec- 
trical fittings which belonged to the company.—Berry pleaded 
that he was innocent of any knowledge of the theft.—Berry 
was discharged, and Phillips was sentenced to six months’ 
hard labour. 


WAR ITEMS. 


Iron and Steel Trades and German Dumping.—Mr. John 
Hodge, M.P., addressing a meeting of iron and steel workers 
at Newport (Mon.), on Sunday, said that in 1898 he proposed 
a scheme to prevent the dumping of German and American 
steel into this country. At present 10 or 15 millions of pounds 
sterling had been expended on new plant, and after the war 
no German or American steel should be imported. Whether 
this result was achieved by means of a prohibitive tariff, 
subsidy, or bounty, he did not care, but we must keep the 
whole of the new plant erected going, for, if not, the money 
would be taken from the pockets of the British working men. 
When he contemplated the barbarities of the enemy he could 
never shake Germany’s blood-stained hand after the war.— 
Morning Post. . 

Enemy Goods in Australia.—A Reuter dispatch from Mel- 
bourne, dated August 19th, reports Mr. Hughes as stating 
that enemy goods imported before the war were still being 
sold. The Government had decided that wholesale houses 
must not sell such goods after September 30th, nor retail 
houses after November 30th. 

The British Mannesman Tube Co.—In reply to a ques- 
tion in the House of Commons last week, it was stated, for 
Mr. Runciman, that the British Mannesman Tube Co., Ltd., 
was a controlled establishment under the Munitions of War 
Act. The right to transfer the shares belonging to enemies 
had been vested in the Public Trustee, who had now com- 
pleted negotiations for their sale. 

Australian Metals.—Mr. Hughes, Prime Minister of Aus- 
tralia, has announced his intention to issue a regulation as an 
additional safeguard against the metal industry falling into 
enemy hands, prohibiting any contract for the sale of mining 
or metallurgical business to any person other than a British 
subject.—Morning Post. 


To be Wound Up.—The latest list of companies ordered 
to_be wound up includes the 

F. Turpitz & Co., 150 & 151, Fenchurch Street, London, 
E.C., iron and steel merchants. Controller: P. Woodthorpe, 
1, Leadenhall Street, E.C. 

Haberecht & Co., 75, Parade, Birmingham, export hard- 
ware merchants and factors. Controller: W. S. Aston, 45, 
Newhall Street, Birmingham. 


_ Enemy Businesses Wound Up.—In reply to a question 
in Parliament, Mr. Pretyman stated that orders had been 
made under the Trading with the Enemy Act in respect of 
312 businesses belonging to enemy aliens, of which approxi- 
mag 50 were carrying on manufactures in the United King- 
om. 


Export Prohibitions.—A special Supplement to the ‘‘Board 
of Trade Journal” for August 17th contains a detailed list 
of “Prohibitions of Export in Force in the United Kingdom 
and in certain Allied and Neutral Countries.’’ 


Export Trade Prohibitions.—In the ‘‘ London Gazette ” 
for August 22nd there appear further lists of persons and 
bodies in the following countries with whom or which trading 
is prohibited :—Argentina and other South American States, 
Denmark, Netherlands, Norway, &c. 

Additions to the list of firms, &c., a China to whom exports 
may be consigned are also published in the same issue. 


Manchester War Charities.—The collections on the Man- 
chester Corporation tramcars, which were started soon after 
the outbreak of war, to assist war charities, have now been 
suspended for a time. It is announced on the cars this week 
that the total amount collected for various war funds to date 
is £24,032. 

The Board of Trade.—In reply to a question in Parlia- 
ment by Sir E. Cornwall, Mr. Asquith said that active steps 
were being taken with a view to placing the Board of Trade 
ia a position to deal effectively with post-war economic and 
commercial problems, but he was not now in a position to 
go into details. In regard to a Minister of Commerce, no 
good object would be attained by the multiplication _ of 
Ministers. 

Lighting Restrictions.—When Charles Beckett, a Black- 
pool Corporation tram-driver, was summoned at the local 
Police Court for a breach of the lighting regulations, it was 
explained that the conductor had charge of the car lighting 
regulations, and not the driver. This view was corroborated 
by the chief inspector, who said the conductor was solely in 
charge of the car’s arrangements. The Magistrates’ Clerk 
held that both were responsible, and he advised the Chief 
Constable to proceed against both on the next occasion. The 
driver was fined 20s. 


German Ordinance re Contraband.—In the ‘‘ London 
Gazette ’’ for August 18th there is printed at length a trans. 
lation of a new Ordinance signed by the German Emperor 
declaring various articles contraband of war. These articles 
include electrical supplies for use in war, submarine sound 
signalling apparatus, searchlights, lathes, machinery, alumi- 
nium, and many other manufactures, metals, &c. 


Absentee.—At Newcastle-on-Tyne Police Court, on Friday 
last, Ernest Raffield Freeman, electrical engineer, was charged 
under the Military Service Act with being an absentee.— 
Defendant said he did not know really whether he was an 
absentee or not, and asked for an adjournment in order that 
he might instruct a solicitor—The Bench declined, and im- 
posed a fine of £1, at the same time ordering him to be 
handed over to a military escort. 


Exemption Applications.—Before the Bucks Appeal Court, 
Gen. Sir G. W. A. Higginson, of Marlow, answered an appeal 
by the Military against exemption granted to his electrician, 
Wm. Bridgen. The Military representative said it was a 
question whether the man _ was indispensable, but as he 
was over 40, and was passed only for home service, he left 
the case to the Tribunal. Ultimately the appeal was with- 
drawn, with the consent of the Tribunal. en 

An appeal for the exemption of Mr. C. Wokey (87), assis- 
tant foreman at the generating station at the Aberdare U.D.C. 
electricity works, has been refused by the Local Tribunal. 

Before the East Kent Appeal Court, on August 11th, Mr. 
W. Marshall (25), electrician, of Brookland, Romney Marsh, 
appealed on the grounds of domestic and financial hardship, 
but exemption was refused. i 

Maidstone Tribunal, on August 15th, conceded conditional 
exemption to Mr. P. E. Graefe (24), secretary to the muni- 
cipal tramway service. 

The Farnham (Surrey) Tribunal, on August 17th, granted 
a final three months’ exemption to Mr. E. Banwell (33), 
electrical engineer, of Hindhead. xs 

At the East Kent Appeal Court, Mr. W. H. Glendinning 
(39), electrician in charge of an installation at a private resi- 
dence at Broadstairs, appealed, and was given until Nov- 
ember 30th. 5 

Before the Bucks Appeal Court, Sir J. Bell, of Stoke Poges, 
High Sheriff for the County, appealed for Frank Lavington 
(40), who attends to the electric light plant at his house. 
Exemption was allowed whilst Sir John is High Sheriff. 

At Bideford, on August 12th, Messrs. Stevens, Brain & Co. 
applied for exemption for Robert H. Grant, electrician. It 
was stated that the man had put his name down for muni- 


| 


Vol. 79. No. 2,022, Aveusr 25, 1916] THE ELECTRICAL REVIEW. 


207 


tion work, but the firm protested, and, as a result, the 
Minister of Munitions decided not to take him away from his 
employment. Exemption was refused. - 

Mr. Arundell, electrical engineer, of Maidenhead, appealed 
to,the Local Tribunal, on August 15th, for Walter Sibley (30), 
electrician, the only man left capable of dealing with a parti- 
cular class of work in the erection of electrical machinery, and 
who will be engaged on work at Aldershot Camp. He was 
exempted until November Ist. 

On the Appeal of the Corporation electricity and tramway 
departments, Gloucester Tribunal has conditionally exempted 
a Wireman and two tramway inspectors. 

The Llanfair Electric Light Committee appealed at Llan- 
fyllin for exemption for John Fred Arthur, who has been 
specially trained to look after the electric light system. It 
was stated that the Committee could not get another man 
to do the work. The Tribunal decided to put the case back 
for the Committee, who were not represented, to be per- 
sonally represented. 

Brighton Tribunal has granted six months’ exemption to 
an electrical engineer and contractor (36), all of whose men 
have been badged.”’ 

At Carshalton, Mr. S. J. Evans asked for the retention of 
his electrical fitter, aged 32, and said that he had been unable 
to fill the place of the man. who carried out work of national 
importance. His staff of five men was reduced to two. A 
final month was allowed. 

Mr. Furness, electrical engineer and tramway manager. 
Blackpool, asked for conditional exemption until the end of 
the season for 12 motormen, one track supervisor, and a 
skilled mechanic in the electricity department. He had the 
authority of a special resolution of his Committee to appear. 
Twenty motormen were going from the department within 
the next 14 days, and if these men for whom he asked were 
also taken it would mean withdrawing 15 or 18 cars from a 
service which it was taking the department all their time 
to maintain. If any motormen over age had been dismissed, 
it was because of serious irregularity. which could not he 
condoned. Application allowed.—Application was also made 
at Blackpool on behalf of a working foreman and electrical 
engineer. Conditional exemption- was allowed to ‘each, with 
the condition of joining the V.T.C. 

At Great Harwood Tribunal, on August 17th, Mr. P. 
Haworth applied on behalf of a doctor for his chauffeur and 
electrician, who looked after his electrical plant. He did not 
think a woman could do the work efficiently. Final exemp- 
tion to October 30th. 

At Oldham? the Empires Theatre Co., Ltd., appealed for 
the head electrician of their five theatres—a married man 
of 40—and exemption until October Ist was granted, the firm 
to try to release him by that date. 

At Accrington Tribunal, on August 18th, Mr. Lupton 
appealed on behalf of an electrician, single, aged 24, who was 
the only armature winder available. It took several years 
= mae - man competent to do this class of work. October 

st, final. 


Mr. Pilling, manager of the Accrington tramway under- - 


taking, appealed for two motormen and an electrician, all 
married. He-said that motormen were necessary. and hoped 
that the Tribunal would release the men rather than compel 
him: to employ women drivers. Conditional exemption was 
granted under the public utility instructions. 

The Daily Telegraph states that two officials of the Institu- 
tion of Electrical Engineers—the accountant and editorial 
assistant—have been granted four months’ exemption by the 
Westminster Tribunal. 

The Llandudno Tribunal has granted conditional exemp- 
tion to George Sowter, assistant engineer at the electricity 
works, the chief engineer having stated that his services were 
indispensable to the conduct of the undertaking. 

At Bermondsey, Benoit Lejeune, Ltd., electric welders, 
applied for the exemption of an electric welder arid factory 
manager, and for an engineer and workshop manager. The 
latter was 24 years of age, and registered as a ‘‘ barber.’’ He 
had already been granted two months’ extension as a “‘barber’”’ 
by the Southwark Tribunal. The Mayor: How did he learn 
this trade—by singeing hair? Applicant: I suppose at the 
time he registered he was a barber, and came to me after- 
wards. He is a very good man, and had previously been in 
the trade. The Mayor: He is a general utility man. Ald. 
Bulmer: Then he will be of use in the Army. Applicant: 
Tf he had not been a good man I should not have appealed 
for him. One month’s final exemption was granted in each 
case. 


American and Japanese Shipbuilding —An American 
Commerce report says that at present the U.S., for the first time 
in over half a century, is not only building more merchant 
shipping than any other country. but the American output for the 
year 1916 will probably exceed that of all the rest of the 
world. The report also states that the shipyards of Japan are 
fully occupied with work for two years, and have reluctantly been 
obliged to decline foreign orders in order to supply their own 
shipowners, 


REVIEWS. 


Advanced Theory of Electricity and Magnetism. By W. 8. 
FRANKLIN and B. MacNurr. London: Macmillan and Co., 
Ltd. Price 8s. 6d. net. 


This work is described as a text-book for colleges and tech- 
nical schools, and it possesses several somewhat novel features. 
The authors have endeavoured to limit the purely mathe- 
matical aspects of the subject and to keep physical things 
always clearly and vividly in mind; or, in the phraseology of 
the preface. ‘‘ The character of the treatment in this book 
has_been determined throughout by the desire to keep the 
student’s mind jammed up tight against physical things.” 
Accordingly we find that in discussing electromotive force, 
electric fields, electric oscillations and electric waves, and so 
on, mechanical analogies are freely used, arranged in parallel 
columns, so that the student who has already a knowledge of 
mechanics may find less difficulty than he otherwise would in 
bringing to his mind definite ideas of the more abstract elec- 
trical conceptions. For instance, in dealing with the electro- 
motive force required to make a current increase we find, set 
down in columns side by side, the following :— 

‘* Imagine a boat moving without frictional opposition; then 
the propelling force would be used wholly to cause the velocity 
to increase (to produce acceleration) and we would have: 


E=Ldtifdt, 


where E£ is the propelling force, L is the mass of the boat, and 
dijdt the rate of increase of the velocity. Ifdi/dtis negative it 
signifies decreasing velocity.” 

“‘Tmagine a circuit having no resistance; then an electro- 
motive force acting on the circuit would be used wholly to 
cause the current to increase, and we would have: 


E = Ld}]|dt, 


where £ is the electromotive force acting on the circuit (of 
zero resistance), L is the inductance of the circuit, and d1/dt is 
the rate of increase of the current. If d1/dtisnegative it signifies 
decreasing current.” 

This sort of thing is largely used, and we must confess to 
a sneaking regard for it. For many students find little diffi- 
culty in obtaining accurate ideas of mass, acceleration, etc., 
who have much trouble in forming mental pictures of in- 
ductance, rate of current increase, and so on. The former 
lend themselves naturally to better mental conception than 
the latter. 

Another example may perhaps be mentioned as indicative 
of the method. The starting of a boat is compared to the 
growth of current in a circuit. In parallel columns we have: 

‘At a certain instant a constant force E begins to act on 
a boat, and it is reauired to find an algebraic expression for 
the increasing velocity 7 of the boat, on the assumption that 
the frictional drag of the water is exactly proportional to i, 
or equal to R 7. 

‘“At a certain instant a constant electromotive force & 
begins to act on a circuit, and it is required to find an alge- 
braic expression for the growing current 17. 

“Tf we subtract the force which is required to overcome 
the backward drag of the water (namely, R i) from the total 
propelling force E, we get the portion of the propelling force 
which is used to cause the velocity of the boat to increase. 
Therefore we have : 

Ri = Ldifdt. 

“If we subtract the voltage which is required to overcome 
the resistance-of the circuit (namely, r i) from the total pro- 
pelling electromotive force 5, we get the portion of the 
propelling force £, which is used to cause the current to 
increase.’’ - Therefore we have: 


E— Ri = Ldildt. 


A chapter which the student will find interesting is that 
on electric oscillations and elecfific waves. It opens with a 
schedule comparing the equations of mechanics and electricity, 
the former for both translatory and rotatory motion. It 
then deals with the electric oscillator. the equation of a 
travelling curve, equation of motion of a stretched string, 
differential equations of electrical wave motion on a trans- 
mission line, the ribbon wave, superposition of waves, reflec- 
tion, transmission line surges which follow the switching on 
of a generator and when a circuit-breaker opens, impure and 
pure waves, immediate effects of wire resistance and poor 
insulation on a wave on 2 transmission line, wave distortion, 
electrical oscillation of a transmission line, moving wave trains, 
clock diagram of moving wave trains, and forced oscillations 
of a transmission line. Towards the end of the chapter there 
are a dozen pages of interesting matter on mechanical con- 
ceptions of magnetic and electric fields, in which Maxwell’s 
model of the ether is made use of. A photograph is given 
showing the shape of the electromagnetic wave which shoots 
out along a telephone line when the syllable high is spoken 
into the transmitter. This is really an extraordinary visual 
demonstration of the complexity and delicacy of such a wave. 
and when it is recognised that the reproduction of the original 
sound by the distant telephone receiver depends upon the 
delivery of this complicated wave, with all its fine detail, at 
the distant end of the line, the student has vividly brought 
to his mind the importance of such things as spreading and 
distortion. 
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The last chapter, also on -the electron theory, gives very 
clearly some of the chief experimental results, the diagrams 
especially being really illustrative and unencumbered with 
detail. Altogether there are ten chapters and 300 pages. 

Most of the chapters have a number of questions ‘(with 
answers) at their ends. Speaking generally, the book will be 
found most useful by.adyanced students who have already 
studied mechanics and have a good knowledge of mechanical 
laboratory work. One of its best features is the clearness and 
appositeness of the diagrams, of which there are more than 
two hundred. 


The Year Book of Wireless Telegraphy and Telephony, 1916. 
London: The Wireless Press, Ltd. Price 3s. 6d. net. 


This truly remarkable annual is now in its fourth year of 
publication, and it is difficult to commend it sufficiently with- 
out going into extravagance of language which might defeat 
its own object, at any rate so far as concerns those unfortu- 
nates who have hitherto overlooked the existence of this 
werk. It is hardly necessary to say that this is the standard 
work of reference on all matters pertaining to wireless ‘services 
and facilities. It is authoritative and surprisingly complete con- 
sidering that this is the second ‘‘ war number.” It is remark- 
able value for money, and we trust its price will. always 
remain as low, for, though it is a volume for which one might 
reasonably be asked half-a-guinea or more, it doubtless reaches 
a much wider public and does proportionately more service 
at its present price. Among the regular features of the year- 
book which are still retained and, when necessary, brought 
up-to-date, are the almanac and various calendars, the record 
of wireless development, the list of useful formule and equa- 
ticns, data and tables, the glossary and five-language dic- 
tionary of technical terms, and the reference and technical 
sections, and special contributions, concerning which more 
must be said. 

_In. regard to the International. Radio-Telegraphic Conven- 
tion, the text of which is reprinted in the reference section, 
it may be remarked that Germany, who took a predominant 
part in the debates leading to the various regulations, syste- 
matically eluded the latter in time of peace, and has treated 
them on her usual international basis since the outbreak of 
war. A very valuable addition to the collection of laws and 
regulations peculiar to the various countries in which wire- 
less telegraphy has been developed is an ingenious and com- 
plete index, which immensely facilitates reference to this sec- 
tion. The well-known list of land and ship stations now 
occupies 273 pages, and is as complete as permitted by present 
circumstances. The tables specify the call signal, normal 
range, wave length, and service particulars of shore and ship 
stations, and there is also an alphabetical list of call letters. 
We would again suggest that technical particulars concerning 
the equipment of the stations be added wherever possible, 
and, personally, we should prefer the special notes now col- 
lected at the end of each table or list to be set as footnotes 
on the page concerned. 

Special contributions have always been a feature of this 
publication, and this year there is a very admirable collection 
(ali new and specially contributed), including a fascinating 
article by Prof. Fleming on photo-electric phenomena, which 
is much more readable than its title might suggest. Mr. 
Arch.: Hurd’s essay on intelligence in naval warfare «deals 
well with the possibilities of the subject chosen by that well- 
knewn expert, whilst Col. Manude’s review of the Allies’ 
strategy in 1915 will be read with the keenest interest and 
appreciation from end to end, though it must. be confessed 
it contains little of ‘‘ wireless” interest... A third article of 
interest to the general reader is an outline of radio-telegraphic 
progress under the title of ‘‘ Long Distance Services.’’ Among 
the more highly technical contributions must be mentioned 
Dr. Eccles’s demonstration of the dictum that a knowledge of 
the wave lengths of an antenna is of greater practical and 
experimental importance than a knowledge of the electrostatic 
capacitance. This paper includes a number. of original and 
instructive abacs. 

There is a totally inadequate appreciation in this country of 
the remarkable progress which has lately been made in the field 
of radiotelephony. How many electrical engineers, let alone 
laymen, realise that on September 28th last wireless tele- 
phonic communication was established. across the American 
continent from.Arlington to Hawaii, a distance of nearly 5,000 
miles, whilst on October 26th communication was effected -by 
the same means between Arlington and the. Eiffel Tower? 
Whatever may have been done in Europe during the past two 
_ years, the published record of wireless telephonic. progress 

must.for the present be confined to the United States, and a 
good statement of this progress is included in. the year-book. 
Other technical matter included comprises the report of the 
B.A. Committee for Radiotelegraphic Investigations, a.valu- 
able contribution. by. J. L. Hogan on. the measurement of 
signal intensity, and an article by P. W. Harris on the prob- 
lems of interference. The latter article is particularly instruc- 
tive, and should be useful to student, operator and’ general 
reader alike.. ‘‘ Wireless Waves in the World’s War,” by 
H. J.-B: Ward,- is an interesting collection of war incidents 
in which wireless telegraphy has realised and exceeded the 
expectations raised on. its behalf by those who saw far ahead 
through the difficulties of earlier years. . 

Very, much more might be said in commendation of. this 
book, ‘but its size is such that we can only outline its scope 


and testify to its consistent excellence: Dr. Erskine Murray 
is to be congratulated on the arrangement and utility of the 
‘‘ useful formule ” tabulated under 27 headings. The record 
of wireless patents, the particulars concerning wireless com- 
penies, the biographical -notes, the bibliography of wireless 
literature, and the directory of wireless societies, are of. the 
reatest possible value to all interested in. radiotelegraphy. 
Finally, there is the folding wireless map of the world. The 
production of the work is as excellent as ever and reflects 
great credit on the editorial staff, who are, doubtless, pining 


- for the day when the lifting of the war-cloud will permit the 


full tale and state of wireless progress to be told. 


Cverhead Electric Power Transmission; Principles and Caleu- 
lations. By AurreD Stitt, A.M.Inst.C.E., M.LE.E., &c., 
&e., Assistant Professor of Electrical Engmeering, Purdue 
University. London: Hill Publishing Co. Price 12s. 6d. 
net. 

The question of overhead electrical transmission.has received 
more attention in America than in this country _ and, owas 
to its deceptively simple appearance it is sometimes regarde 
as a comparatively easy and rather uninteresting subject. 

The eight chapters, 310 pages, 115 illustrations, and volu- 
minous appendix of Prof. Still’s book prove by their existence 
that the building of the most economical line is not ‘so simple 
as it may at first sight appear. __ ‘ 

Like all the publications of this firm, the book is well 
printed, well bound, and ‘contains only a few mistakes. On 
page 2 we notice “‘It isnot . . . thecheapest . . . articles 
that wins in the long run.’’ On page 53 occurs the word 
‘‘cornona,’’ and on page 97 “‘mutal.” On. pages 114 and 119 
the author seems doubtful as to whether ‘‘arrestor’’ or 
‘arrester’ is correct, and a. division of opinion between 
‘‘impedence’’ and ‘‘impedance’’ is noticeable on pages 23, 
68, 90, 114, 126, and 127, there being three cases of each 
spelling. On page. 120 the word “‘intellingently’’ appears, 
and on page 122 “‘ breifly.”” On page 170 we read ‘that *‘ Mr. 
H. J. Glaubitz as evolved an equation.’’ Resistance is spelt 
“resistence ’’.on page 118. On page 126 a parenthesis is left 
unclosed, and there are one or two other minor errors in 
punctuation. 

As a contribution to the literature on the subject the book 
has much value. It ‘provides many useful tables of data, and 
goes thoroughly into the theoretical as well as the practical 
side of the problem. The author gives reasons for his ‘views, 
or for procedure that has been adopted in laying down sys- 
tems, and explains the method of arriving at results. We. are 
not-confronted, as is too often the case, with -pages of intricate 
mathematics followed by the bland remark, ** This is a matter 
which must be largely left to the discretion of the individual 
engineer.” 

The economic side of the subject is never lost sight of, and 
the engineer is recommended not to try experiments, for in- 
stance, in voltages higher than may be justified by commer- 
cial considerations. At the same time, he is advised not to 
follow the fad of the day, but to think for himself. 

The use'of the unit ‘circular mils per ampere” does not 
appear to be attended by any advantage at all commensurate 
with the labour of discovering exactly what it means, and we 
d> not see why Prof. Still is so fond of the horse-power. 
Surely we can shed this unit from purely electrical work, if 
not from steam and gas engineering. On page 56 mention ‘is 
made of the cost of a generating station in dollars per horse- 
power, ‘followed immediately by a table showing cost of 
details per kilowatt. 

The demonstration of the fact that line losses are inversely 
proportional to the square of the power factor of the load, as 
given on page 19, might be simplified thus:— . 


we 1 = cos 6, 
I = wie cos 8, 
1? = w? cos? 0, 


where the symbols used have their customary meanings, 
and are those employed by Prof. Still. 

The percentage drop in conductors is more often given in 
terms of the pressure at the generating, rather than at the 
receiving, end of the line, and we prefer this practice. 

Chapter VI, 14 pages in length, is devoted to a considera- 
tion of the Thury system of transmission of. energy by con- 
tinuous. currents, said by the .author to hold its own in 
Europe. In spite of its adoption in 1911 by the Metropolitan 
Electric Supply Co.; of London, and the existence of some 15 
installations on the Continent, we do not think we should go 
so far as to agree with him. Prof. Still gives a careful and 
impartial summing-up of the advantages and disadvantages 
of the system, and quotes (on page 146) an interesting para- 
graph from the Electrical World, of New York :— 

‘Any engineer who wanders through one of the large 
Thury stations and then:calls to mind the -usual long concrete 
catacombs bristling with high-tension insulators and _ filled 
with dozens of oil switches, scores of disconnecting switches, 
webbed with hundreds of feet of high-tension leads and 
spatted with automatic cut-outs, will stop and think a bit 
before he complacently sniffs at high-tension direct-current 
transmission.” 

With the exception of the word ‘‘spatted,’’. this fairly ex- 
presses the views we had formed on the matter. _. 
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Many more interesting points might be taken from the, will be influenced by the investment of capital. A greater 


book, such: as the consideration of waves on. the line; the 
mechanical testing of insulators by shooting at them with 
guns; the reference, surprisingly open, to: the rigging of the 
metal market; the cost at which line losses must be reckoned ; 
ihe disadvantages of the two-phase three-wire system; the 
arguments for and against the use of protective devices and 
of apparatus for regulating the power factor of the system; 
skin effect and its diminution by coating conductors with a 
thin layer of high-resistance metal; the use of the earth as a 
return; and: the ‘effects :of» blizzards. - Those interested can 
read of. them for themselves. 

The book should find: a place on the shelves of all those 
whose work brings them in contact with the subject. 


BUSINESS NOTES. 


American Electrical Industry,.— The total value of 
products of the electrical machinery industry in the United 
States increased practically 50 per cent. between 1909 and 
1914. A summary. of the census of manufactures for that 
industry in. 1914 has been issued by the United States Bureau 
of the Census. The total number of establishments decteased 
by 30 in the five-year period, from 1,151 to 1,121; but, elimi- 
nating those which make electrical machinery as’ a subsidiary 
product, the total number engaged primarily in this industry 
increased by 21. 

Of the 1,121 establishments reported for 1914, 234 were 
located in New York, 151 in Illinois, 129 in Ohio, 114 in Penn- 
sylvania, 100 in Massachusetts, 83 in New Jersey, 46 in Con- 
necticut, 46 in Indiana, 30 in California, 19 in Missouri, 18 
in Minnesota, 17\in Rhode Island, 8 in Colorado, 7 in Mary- 
land, 6.in New Hampshire, 5 in Iowa, 4 each in Delaware, 
North Carolina, Tennessee, Washington, and West Virginia, 
3 in Kentucky, 2 each in District of Columbia, Louisiana, 
Nebraska, and Vermont, and 1 each in Alabama, Kansas, 
Oregon, South Carolina, Texas, and Virginia. 

The comparative ’ statistics for 1914 and 1909 are sum- 
marised in the following statement of values of products :— 


Products. 1909. 1914. 
Dynamos “2 $17,231,804 $23,983,437 
Transformers 8,801,019 13,120,065 
Motors 32,087,482 44 176,235 
Batteries, parts and supplies 10,612,470 23,402,455 
Carbons (ineluding furnace, light- 

ing, brushes, battery, &c.) ... 1,934,864 3,602,741 
Are lamps 1,706,959 742,142 
Searchlights, projectors, & focus- 

ing lamps 935,874 2,081,545 
Incandescent lamps Me ... 15,714,809 17,350,385 
Sockets, receptacles, bases, &c. ... 4,521,729 5,512,609 
Electrie lighting fixtures ... 2,200,668 3,383,955 
Telegraph apparatus 1,957,482 2,248,375 
Telephone apparatus 14,259,357 22,815,640 
Electric heating apparatus 1,954,112 4,034,436 
Electric measuring instruments 7,800,010 8,786,506 
Insulated wire and cables 51,624,737 69,505,573 
Other products 66,694,153 115,416,577 

Total ... $240,037,479 $359,412,676 


U.S. Commerce Reports. 


The Dominican Republic.—In a report on the Dominican 
Republic the American Vice-Consul at Santo Domingo says :— 
“This country is undeveloped and is said to have a great 
future. Many opportunities for American skill will offer them- 
selves in connection with the present programme of the Gov- 
ernment construction work. There are at present only a few 
roadsand practically no bridges, and the few miles of railroad 
are often out of commission. Santo Domingo needs a new 
electric light. plant, a street-car system, a new ice plant, and 
‘any municipal: improvements. Lack of funds is the main 
cause of delay in carrying the plans into execution. . . . 
As soon as some system is devised which will ensure a steady 
revenue from the many sources at present exempted from 
taxes there will be sufficient money fur all improvements.” 
The Consul at Puerta Plata says :—‘ The present tendency is 
to purchase nearly everything except a few specialities in the 
United ‘States, as there are no regular direct steamship con- 
nections with Europe. European goods have in most. cases 
to pay.the high trans-Atlantic freight rates in addition to the 
freight from New York, and are further subject to long 
delays. Germany, which formerly held the second place, 
was, during 1915, a negligible factor on account. of the war, 
and German products have been. in cases replaced from 
the United States. 

The character of imports does not change greatly from 
year to year, since the bulk of them consist. of staple articles, 
such as hardware. In view of the practical:monopoly now 
existing, American exporters can hardly expect to secure a 
inuch ‘greater. proportion of the business.. Increased consump- 
tion in the future, will be Jargely dependent upon the further. 
development of the: resources .of the country, which in turn 


number of American salesmen have visited this territory dur- - 
ing the past. year than formerly. Manufacturers should 
realise that such visits are the most effective way to inaugu- 
rate business, and that the expenses of a trip to this country 
are moderate in view of its comparative nearness to the United 
States. . Some small new industries were started, atmong 
which may be mentioned a match factory and one or two 
new ice plants. The company controlled by American capital, 
which has been furnishing electric light in Puerto Plata since 
1913, completed its transmission line to Santiago, and com, 
menced the lighting of that city in December, 1915. The 
Royal Bank of Canada has established new branches in 
Santiago and Sanchez which will facilitate commercial trans 
actions. Except these instances, however, no new enter-, 
prises by foreign capital have been inaugurated. The country 
needs the investment of ‘capital and the work of skilled men 
to direct: 


Catalogues Wanted for China—H.M. Consul-General 
at Yunnan-Fu says that the representative there of a British firm 
established in Hong-Kong wants British firms’ catalogues and 
price-lists of water turbines of small power, high-speed steam- 
generating sets direct-coupled to three-phase alternators of 2.200 
volts, 50 to 500 H.P.; steam boilers for ditto, telephone exchanges 
for 50 to 500 subscribers, and many other manufactures, of which 
particulars appear in the Board of Trade Journal for August 17th. 
Communications and catalogues should be sent to the Consulate- 
General, at Yunnan-Fu. 


Russian Customs Exemptions for Gold - Producing 
Machinery.—In the list of machinery, &c., connected with the 
gold-producing industry, particularly as regards dredges and exca- 
vators, which, according to decree of the Russian Minister of 
Finance and the Minister of Trade and Industry, under date June 
15th-28th last, are now to be admitted free of duty into Russia, the 
following are the items that. interest the electrical industry : 
Dynamo machines, electromotors with cables, and wires and dis- 
tributing equipment, safety and measuring apparatus, transformers, 
likewise complete equipment for electric stations situated on the 
banks of rivers, marshes, &c., or on barges for producing current to 
drive motors on dredges ; all steam engines, boilers, motors in the 
electric station, electric generators, wire, and everything that is 
necessary to install such a station ; all electrical parts of dredges. 
Generally speaking, the same statement applies to excavators, 
the lists including electric locomotives, also all manner of boring 
apparatus, including such, if electrically driven, and all electrical 
apparatus connected therewith. 

This list is specified in more detail in the Government (u:etfe. 
and it may be stated in explanation that the object of this modi- 
fication of the Customs list of the country is to enable the gold 
producers to obtain foreign-made dredges, and accompanying equip- 
ment, cheaper than is: possible with the high protective duty that 
has been set up in order to bolster up the home dredge building 
and excavator construction industries ; so that more gold may be 
produced, and the country’s urgent requirement in regard to the 
metal may be better served than appeared economically possible 
when dredges and excavators had to pay enormous duties to be 
allowed into» the country. The exemption applies whether the 
goods specified are imported -with the dredges or excavators, or 
separately consigned. 


Trade Conditions in China.—The Acting British Vice- 
Consul at Tientsin (Mr. D. B. Walker) writes that as the 1915 
harvests were good, and the last export season was very successful, 
money should not be scarce in the Consular district during 1916. 
The chief difficulty as regards the British share in imports into 
Tientsin will be the high prices ruling in the United Kingdom fer 
all lines of manufactured goods, and the restricted output. Under 
present conditions it seems futile to bewail the comparatively small 
share which the United Kingdom takes in the import trade of 
Tientsin. The fact remains, however, that now is. the time for 
British firms to endeavour to replace, as the Japanese have already 
taken steps to do, articles. previously supplied by the factories of 
Central Europe. Unless the opportunity is grasped, and the posi- 
tion consolidated before a year after peace is declared, it will be lost 
altogether. On the conclusion of hostilities Germany will turn 
again to trade with redoubled activity ; her traders are not likely 
to be welcomed or encouraged to stay in the countries and posses- 
sions of the Allies ; what better market than that of China will be 
open for Germany to operate in? Driven from Tsingtau, and 
reluctant to return thither under new conditions, what port more 
suitable than Tientsin for the centre of their operations in the 
northern trade? United Kingdom manufacturers know whether 
the effort is possible, and they must decide immediately. Both the 
United States and Japan are ready to grasp the opportunity. One 
bright feature of existing conditions is that, owing to the enforced 
inaction of German importers, Chinese dealers are taking more 
kindly to the “cash on delivery” system, and some of them are 
now beginning to realise. that this alone can prevent overtrading, 
which has always been the bane of the Tientsin market. Japan is 
reaping advantage from the disabilities under which the belligerents 
in Europe are labouring. Quick to grasp the opportunity, Japanese 
traders have taken steps to replace on the Tientsin market articles 
previously supplied by the Central European Powers, such as 
enamelled ware, tin and crockery ware, hardware. window glass, 
ribbons, needles ; in fact, all classes of goods commonly known as 
“muck-and truck.” Efforts have been made by local British firms 
to make home manufacturers realise the present opportunity of 
capturing this trade, but little has as yet been done. 
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Trade Announcements——Mr. HARPER, elec- 
trician and ironmonger, of 6, Kirkgate and Wharf Street, Shipley 
(Yorkshire), who has been called up for service is having the whole 
of his stock and fittings sold by auction and is giving up the 
business. 

Mr. MICKELWRIGHT, of Mickelwright, Ltd., of Alperton, 
Wembley, has joined the R.N.A.S. The business of the firm will 
be continued as usual. 


Book Notices—TuE SECRETARIES’ AssocraTIoN, LTD., 
Bassishaw House, Basinghall Street, E.C., has issued (1s. net) a 
pamphlet containing a verbatim report of lectures delivered 
during the 1915-16 session. One of these lectures is on “The 
War : its Effect on Commerce and Finance,” and others deal with 
“Foreign Exchanges: the Part they Play in International Trade,” 
“Curious Cases in Company Law,” and “The Secretary and his 
Directors.” 

“Text Book of Applied Mechanics and Mechanical Engineering.” 
By A. Jamieson. London: C. Griffin & Co., Ltd. Price 6s. net. 

“ Proceedings of the Physical Society of London.” Vol. XXVIII, 
Part 5. August 15th, 1916. London: Electrician Printing and 
Publishing Co.,Ltd. Price 4s. net. 

“ Welfare Work : Employers’ Experiments for Improving Work- 
ing Conditions in Factories.” By E. Dorothea Proud, B.A. 
London : G. Bell & Sons, Ltd. 7s. 6d. net. 


Dissolutions and Insu- 
LATORS, Ltp.—This company is winding up voluntarily with Mr. 
G. T. Broadbridge as liquidator. A meeting of creditors is called 
for August 28th, at 32, Sackville Street, W. 

FLEXIBLE WHEELS, LTD.—This company is winding up volun- 
tarily. with Mr. P. T. Hills, 65, Temple Chambers, London, as 
liquidator. Creditors’ meeting, August 28th. 

ADNIL ELEctRIc Co., Ltp.—A first dividend of 10s. in the £ is 
payable August 30th, at 6, Clement’s Lane, E.C. 

BARKERS, builders and electricians, Dean Street, Oxford Street, 
W., and Artillery Lane, E.C.—Messrs. E. M. Harvey & W. J. 
Barker have dissolved partnership. Mr. Barker attends to debts, 
and continues the business. 


Catalogues and Lists——Messrs. Donovan & Co., 47, 
Cornwall Street, Birmingham.—A number of illustrated leaflets 
showing their insulated switch-holders, “ Safuses,” motor-starting 
gear, Xc. 

“When found, made a Note of,” has been the case—or should 
have been—with all our gold coins since 1914, and we must there- 
fore have a receptacle for “ Notes,” to mind them in safety until 
we exchange them for war-saving certificates—or something else. 
Messrs. D. HARPER & Co., LTD., of Holloway Road, N., have 
studied the convenience of the public by introducing a reversible 
Treasury Note case, which is suggested as a very suitable advertising 
medium for the trade. One of these—a two-fold real leather one— 
is before us. Its special feature is that it is a patent one, and the 
10s. and 20s. notes can be kept separate. 


Belling Prices.—Messrs. & Co. announce that 
owing to increased cost of material and labour they have had to 
increase the advance on prices in their 1915-16 Fire catalogue (which 
still holds good for the coming season) from 10 per cent. to 20 per 
cent., as fram September Ist, 1916. . In view of the difficulties of 
obtaining supplies of material in the iron industry, they ask the 
trade to advise them as early as possible of their requirements for 
Belling electric fires. 


Bankruptcy Proceedings.—TATTERSALL, J. W. & T. W., 
electrical engineers, Willesden Lane, London.—Trustee released 
August 14th. 

Boutt, JouN, electrician, Liverpool and Chester.—First and 
final dividend, 5s. in the £, payable September 11th, at 2, Bixteth 
Street, Liverpool. 

Boutt, J. & J. H., electricians, trading as John Boult.—First and 
final dividend, 8s. in the £, payable September 11th, at 2, Bixteth 
Street, Liverpool. 


New Russian Electrical Factory.— ELectrRicaL Equir- 
MENT Co. has begun the construction of a large electrical factory in 
Moscow, where telegraph and telephone apparatus will be special- 
ised in, and orders therefor are already in hand to the value of 
3,500,000 roubles. The concern is subsidised by the Government 
with 1,500,000 roubles. 


Copper Prices.—The week’s changes.—Messrs. F. Smith 
and Co. report :—Wednesday, August 23rd : Electrolytic bars rose 
from £125 to £127 ; ditto sheets, from £143 to £145; ditto rods, 


from £132 to £134; ditto H.c. wire, from Is. 34d. to Is. 43d. , 


Messrs. James & Shakespeare report :—Wednesday, August 23rd : 
Copper bars, sheet, and rod (best selected) rose from £146 to £148. 


LIGHTING AND POWER NOTES. | 


Aberdeen.—The output of the Corporation electricity 
works for the financial year ended July, 1915, was affected by the 
curtailment of lighting, public lighting being 77 per cent. down 
and private lighting practically 10 per cent. down compared with 
the previous year. Due, however, to the increase of power, 22 
per cent., and heating and cooking, 39 per cent., the total output 


efor the year was 8 per cent. up. The year just finished, to 
July, 1916, shows a greater decrease for lighting purposes, but 
a marked increase for power, and the total output of the under- 
taking will show an increase of about 20 per cent. Over 2,000 H.P. 
of new motors has been coupled to the mains. ; 


Aldershot.—Excress Prorits.—The Inland Revenue 
Commissioners have made a demand upon the U.D.C. for £73 excess 
profits duty on the electric undertaking. Inquiries are to be made, 
and an appeal is to follow if . Arecommendation not to 
entertain applications for the electric light to be connected to The 
Foleys, the hospital, andthe premises of Mr. Charkham, of Arthur 
Street, has been referred back to the Lighting Committee for 
reconsideration. 


Alloa.—Ptant Extension.—The Electricity Committee 
is installing a 700-B.H.P. National gas engine coupled to a generator 
by the British Electric Plant Co., consent having been obtained 
recently to the borrowing of £10,000 for plant extensions. The 
output of the station during the last financial year increased by 
about 45 per cent. : ¢ 


Amesbury.—Negotiations are proceeding with a view toa 
private company distributing electricity in the district. The 
County Council is to be approached in regard to the use of over- 
head wires on main roads. 


Argentina.—At a meeting of the Rosario Municipal 
Council, the action of the Intendent in ordering the substitution of 
electric lighting for the gas lighting, in view of the Gas Co.'s 
suspension of the service, was approved. Also an expendi- 
ture of $25,000 m/n. on the necessary electrical material in 
Buenos Aires, was authorised. The Gas Co. was obliged to suspend 
its service owing to being unable to purchase coal, due to the 
Rosario Municipality not having paid the gas bill of about 
$350,000 m/n. 


Australia.—With regard to the proposal by the Strath- 
field municipality for the supply of electricity for street lighting 
by the Sydney City Council from March Ist, 1917, the. City Council 
has suggested the advisability of the postponement for a further 12 
months, when the cost of materials may be more nearly normal. 

On the recommendation of Mr. B. E. Rushton, chief mechanical 
engineer to the South Australian Government, the Government 
workshops at Islington are to be reorganised, electric power is to 
be installed, and £4,000 is to be spent in providing additional 
furnaces and boilers for steel making. 

Owing to the Granville (N.S.W.) municipality deciding not to 
give any undertaking to refuse permission for the erection of 
electricity mains by another company along a route on which the 
Sydney City Council has provided electricity supply mains, the 
City Council is recommended not to proceed further with the pro- 
posal to extend its mains in the neighbourhood to supply power to 
various firms. 


Bedford.—The B. of T. has consented to the T.C. 
supplying electricity to the new works of Messrs. W. H. Allen, Son 
and Co., Ltd., at Biddenham, which is outside the ‘area of the 
borough. 


Bingley.—The U.D.C. is recommended to reduce the 
minimum charge for electricity supplied to private consumers to 
10s. per half year, inclusive of the meter rent, after the termina- 
tion of the first two years of the supply. 


Bo’ness.— WomrEN Navvies.—According to the Daily 
Chronicle, women navvies are being employed in the laying of 
cables in connection with the electricity undertaking. 


Canada.—The -Shawinigan Water and Power Co. is 
making extensions to its power house, in order to give a supply of 
2.000 H.P. to the Sherbrooke Railway and Power Co. The power 
will be transmitted over the Shawinigan transmission line between 
Victoriaville and Windsor Mills, and from the latter point a new 
transmission line is being built to Sherbrooke. 

The Great Lakes Power Co. isextending its power house, and has 
on order with the Canadian Westinghouse Co. for that purpose 20 
650-K.V.A., 25-cycle vertical generators, four 650-K.v.A., 60-cycle 
vertical generators, and one 660-H.P. motor-generator exciter set. 

Owing to the increased demand for power, the city of Sherbrooke 
has decided to improve the city plant ; the present rock-filled crib 
dam on the Magog river will be replaced by a concrete structure 
225 ft. long and 49 ft. high. Three central-discharge turbines 
of 1,400 H.P. each will replace the present turbines, together with 
three new generators, each of 1,000 K.v.A., rating with the neces- 
sary additions to the switchboard equipment.— Canadian Electrical 
News. 

Continental.—Rvussi1a.—With a view to ascertaining the 
amount of electric power available for new industries, and to supply 
those displaced by the invading armies, the Electrotechnical Section 
of the Russian War Industries Central Committee has carried out 
a census of all the installations existing throughout Russia. Of 
the two inquiries made, 90 per cent. of the former, and 60 per cent. 
of the second, returned replies. They have come from 108 towns, 
93 of which are situated in European Russia, 12 in Siberia, 5 in the 
Caucasus, and 5 in Central Asia, or a total of 115 electric stations. 
The 93 stations in European Russia have a total of 79,553 KW., of 
which 39,132 is continuous-current, 34,043 three-phase, and 6,378 
single-phase plant. The 12 Siberian stations have a total power of 
9,505 Kw., 2,320 being continuous, 3,750 three-phase, and 3,435 
single-phase plant. The five stations in. the Caucasus have a total 
power of 3,026 Kw., 676 being continuous and 2,350 three-phase 


‘ 
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plant. The five stations in Central Asia have a total power of 
679 Kw., all of which is continuous-current plant. Of the plant 
specified some 30,000 H.P. is available for new undertakings 
requiring an uninterrupted supply, and 60,000 H.P. for those able to 
use an interrupted supply.—Z’ Industrie Electrique. 

Norway.—The Union Carbide Co., finding its works at Niagara 
inadequate, and after seeking in vain in North America for 
an additional site, has decided to establish a branch in Norway. 
It has set aside $2,000,000 for the purpose, and the works are now 
in course of construction at Sande. The increasing number of 
electrochemical and other concerns established at Niagara, the 
constant call for more room for extensions, the limitation of the 
power available, and the proximate increase in the price of electric 
current, are the motives for this departure. The migration of other 
American industries, under the pressure of similar requirements 
and considerations of a like nature, is said to be a matter of 
certainty in the near future. ; 


Dundee.—Proposep Loan.—The Corporation Elec- 
tricity Committee has had under consideration the question of 
acquiring borrowing powers for £27,000. According to the 
treasurer the amount authorised to be borrowed is £487,000, 
and the capital expenditure to May 15th of this year was £169,175, 
leaving a balance of £17,825. In reference to the sum of £17,825 
the T.C. is already committed to the expenditure of that amount, 
contracts having been placed for machinery, cables, &c. Mr. 
Richardson, the general manager, estimated that additional bor- 
rowing powers would be required to cover the cost of works to the 
amount of £27,000. With reference to the application which had 
been received from the Caledon Shipbuilding Co., and taking into 
account the power which would be required in the immediate 
vicinity for King George Wharf and other large consumers, it was 
suggested that the best method would be to build a new sub-station 
on the spot, and so reduce the length of heavy cables to the 
minimum. The motion for applying for borrowing powers was 
adopted. 

Harrogate.—At the last meeting of the T.C. it was stated 
that the day-time use of electricity for domestic and power purposes 
now exceeded the load for lighting. 


Japan.—At the annual meeting of the Tokio Electric 
Light Co. it was stated that the increased receipts were due princi- 
pally to the sum received for the temporary supply of power to the 
municipal electricity station when it was short of energy, owing to 
the breakdown of the Kinugawa Power Co.’s plant, Receipts from 
the sale of power amounted to 200,000 yen. There was an increase 
in the general demand for electric light in the city during the year, 
and 65,000 additional lamps had been installed.— US. Commerce 
Reports. 


Electricity Committee 
has received an application from the Chiswick Electric Supply 
Corporation for a supply of electrical energy for a factory in its 
area, 

The borough electrical engineer reports that the estimated cost 
for cables and transformers, &c., will be £3,500, and he estimates 
the minimum annual revenue at £3,500. 

The Committee recommends the Council to: give the supply of 
electricity asked for, the minimum guaranteed payment to be 
£2,000 per annum, the corporation or the proposed consumers to 
advance to the B.C. the capital sum (£3,500) for laying on the 
supply, the B.C. to pay 5 per cent. interest upon the sum advanced 
each year the actual consumption of electricity exceeds £2,000 in 
value. The cables and apparatus to remain the property of the 
Council, and to be taken over at £2,000. 


Market Drayton.—StTREET Licutine.—The U.D.C. has 
agreed to the offer of the E.L. and Power Co. to accept £50 in 
settlement of its account of £100 under the contract for public 
lighting for the six months ending June 30th. 


Newport (Mon.).—ProposEp Loan.—The Council is 
to apply to the L.G.B. for sanction to borrow any necessary sums 
for cables, &c., to give a bulk supply to a new consumer. ° 


Perth.—Year’s Workinc.—During the last financial 
year the electricity department made a net profit of £284, of which 
£200 has been placed to reserve, and £84 carried forward. The 
total revenue was £11,097, and expenditure amounted to £7,423, 
leaving a gross profit of £3,674. The reserve fund now stands at 
£4,481, or 75 per cent. of the total amount allowed. 

The City Council has decided to increase the electricity charges 
for lighting by 123 per cent., and for power by 5 per cent.; an 
amendment not to increase the price of energy supplied for traction 
was lost by a large majority. 


Portuguese India.—The municipality of Goa has been 
authorised to install an electric lighting system in the town of 
Nova Goa. A contract for the work has been awarded toa Bombay 
firm.—B. of T. Journal, 


Rawtenstall.—Loan Sanction.—The L.G.B. has sanc- 
tioned the borrowing by the T.C. of £1,447 for mains in connection 
with the supply of electricity in bulk to Haslingden, £584 for 
transformer, and £185 for other plant. 


Reigate.—Speaking at a meeting of the T.C., recently, 
Councillor Priest mentioned the adverse conditions under which 
the electricity undertaking had been working, due to decreased 
lighting output. Heating units increased by 74 per cent., 
yielding a revenue of £101, and power output also increased by 


47 per cent. The gross profit of £3,891 was £234 less than in the 
previous year, and it was decided that the net surplus of £33 be 
carried to reserve and renewals, 


Rochdale.—Proposep Loans.—At a. meeting of the 
Electricity Committee, on August 16th, the borough electrical 
engineer recommended that the T.C. should apply for further 
borrowing powers for £50,000 for improvements and extensions at 
the electricity works. A scheme for spending £60,000 on the works 
was rejected in May by the T.C., but application for borrowing powers 
for £10,000 was made for the most urgent portion of the work—the 
provision of an additional chimney, induced draught plant, and 
additional economisers—and sanction for this has been received. 
The recommendation made last week that powers be sought for the 
further £50,000 was made owing to the irregularities in the supply 
of energy this month, which have caused great inconvenience to 
local firms dependent upon the Corporation for power. The Com- 
mittee referred the recommendation to the Works Sub-Committee 
for consideration and report. In regard to the irregularities, a 
number of works were affected last week, and in the case of the 
cotton mills of Tyre Yarns, Ltd., and Fabric Weavers, Ltd., who 
are the largest consumers, it is stated that 75 per cent. of the 
machinery was idle owing to the difficulties referred to, and about 
500 workpeople employed by the firms were thrown on tothe funds 
of their Trade Unions. The Rushbearing Holidays are taking 
place this week (August 19th-26th), and the majority of local works 
and factories are shut down. It is hoped that necessary repairs 
will have been completed. by the time the mills and workshops 
re-open on the 28th inst. 

The Electricity Committee has accepted tenders for 34,000 tons of 
coal at advanced prices. The dispute between the Committee and 
Tyre Yarns, Ltd., respecting the interpretation of clauses in the 
agreement for the supply of current to the firm’s mills, has not yet 
been settled. 


Salford.—The House Committee of the B. of G. proposes 


to install a mechanical dough-mixer, to be driven by electricity. 


U.S.A.—A recent issue of the Journal of Electricity, 
Power and Gas mentions that the Hammond “ Delta Home,” in the 
San Joaquin Valley, Cal., is provided with electric heaters in 
every room, and instantaneous water heaters in. the bathrooms. 
Electric cooking apparatus and an electric boiler are in use, also an 
automatic electric pumping set for the garden. It is stated that 
175 electric ranges are being used in the San Joaquin Valley, and 
the number willbe increased to 400 by the end of the season. 


TRAMWAY and RAILWAY NOTES. 


Blackpool.—Last week the lifeguards on the cars pre- 
vented two accidents to children, who, in both cases, were picked up 
and escaped injury. 


Caucasus. — The Novoie Vremya says the question of 
constructing the trans-Causcasian electrical railway is approaching 
solution. 


Continental.—Spaty.—The new electric tramway in the 
town of Palma de Mallorca, which has been constructed by the 
Sociedad General de Tranvia Electricos Interurbanos, has now been 
completed and opened for traffic. The electrical equipment was 
supplied by the Sociedad A.E.G. Thomson-Houston Iberica. 


London.—P.0. Tuspe A. recent Parlia- 
mentary communication by Mr. Asquith stated that the tunnel for 
the above line was nearly completed. It runs from Paddington, 
via Mount Pleasant, the G.P.O. in Newgate Street, and Liverpool 
Street to Whitechapel, some 64 miles, at a depth of 28 ft. to 37 ft. 
below the surface. Normally, it is a 9-ft. diameter tunnel with 
two 2-ft. gauge tracks, and double tunnels at stations with space 
for lifts, shoots and control cabins, the trains being operated by 
distant control and capable of attaining up to 35 miles an hour. 


» The electrical system is that of the British and Colonial Pneu- 


matic Tube and Transport Co. 


New Zealand.—The Christchurch tramway plant was 
put through a final test last month, operating from the Lake 
Coleridge high-tension supply, the result being satisfactory in every 
respect.—.V.Z. Shipping and Commerce. 


Northampton.— YEAR’s Workinc.—The accounts of the 
Corporation tramway undertaking for the year ended March 31st 
last, show a total revenue of £24,130, and a gross surplus, including 
bank interest, &c., of £14,452.(as against £10,411 in the previous 
year). Interest and sinking fund payments absorbed £10,200, and 
the net profit was £4,252, as compared with £1,581 in the previous 
year. Of the surplus £1,500 was transferred to the rates, and 
£2,600 to reserve. The track mileage amounts to 64 ; 770,000 car- 
miles were run and 9,936,774 passengers carried, as compared with 
8,423,884 in 1914-15, when a section of horse tramway was still in 
use 


Rochdale——Wacrs.—The Tramways Committee has 


referred to the Works Sub-Committee an application of local tram- 
way employés for an advance of wages, 
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TELEGRAPH and TELEPHONE NOTES. 


‘Arabian Telegraphs.— —According to the Times, a Cairo 


telegram states that in addition to Jeddah and Mecca, telegraphic . 


communication has now been established with Taif, vid Wadi Halfa 
and Suakin 


Brazil Telephones:— —There are at present i in the federal 
district and immediate vicinity 12,000 telephones in service in Rio 
de Janeiro, 1,200 in Nictheroy (across the bay), 750 in Petropolis 
(the summer resort of Rio de Janeiro), 100 at Barra do Pirahy, 23 
at Barra Mansa, and 19 at Rezende. It is estimated that in this 
section of Brazil there is one telephone for each 100 inhabitants. 
Much of the wiring of the system is underground. In the State of 
Sao Paulo‘and the southern part of the State of Minas Geraes, the 
telephone systems are operated by the Companhia Telephonica do 
Estado de. Sao Paulo, with headquarters at Sao Paulo, Santos, and 
Campos, and the Companhia Réde Telephonica Bragantina. The 
first-named company has about 8,000 subscribers in the three cities 
just mentioned, and a number of .rural lines.. There are also-con- 
nections with the lines of the second-named company, which has 
its headquarters at. Sao Paulo city. Companhia Bragantina 
connects by its lines 171 cities and towns in the States of Minas 
Geraes and Sao Paulo, serving 4,500. subscribers. Besides these 
two companies there are numerous smaller local companies in many 
cities and towns of those two States, still further completing the 
facilities for connections. Conversations mayjbe carried on between 
Sao Paulo and Riberao Preto, 211 miles, or between Riberao Preto and 
Santos, 206 miles, or with Guaratingueta, a distance of 342 miles. 
Connection may be obtained from Sao Paulo to Guaratingueta and 
from. Rio de Janeiro to Barra de Pirahy; and the. intervening 
unconnected distance to complete the telephone communication 
between the cities of Rio de Janeiro and Sao Paulois but 103 miles.— 
Telephony. 


Cable The London Gazette announces. that the 
rates for telegrams sent to the places named below are now :— 

Albania, 44d. per word ; Newfoundland, by cable 1s., and vid 
Marconi, 8d. ; Labrador, by cable 1s. 2d., and via Marconi, 10d. 


Jamaica.—A severe hurricane passed over the island on 
August 15th, causing great damage in cultivated areas and com- 
pletely dislocating telegraphic communication. 


Multiplex Wireless.—Mr. Burr V. Deitz has been granted 
a United States patent on'a method of transmitting two or more 
messages, or signals, from one wireless aerial, and this with 
relatively high efficiency and without interference between the 
messages or signals. 

Mr. Deitz has found that while the discharges of a radio-trans- 
mitter occur as frequently as five hundred times a second, each 
single discharge occupies so small a part of a second that the dis- 
charges in the aggregate consume only a small fraction of the time 
elapsing during transmission. In the invention he utilises a part 
of the time heretofore unused and existing in the intervals between 
discharges to transmit additional distinguishable messages or 
signals by applying additional transmifters whch are used with a 
single or common aerial system. The results obtained are similar 
to those of the multiplex system of wire telegraphy, in which 
several operators can use one line at the same time. 

Mr. Deitz states that the apparatus is comparatively simple, and 
possesses the great advantage of being reliable and ‘durable, 
requiring no sensitive or delicate adjustments and little. or no 
attention.— 7eleqraph and Telephone Age. 


- Telegraph Construction Bill.—This Bill passed its third 
reading-in the House of Lords, on Monday ; the House of Commons 
also agreed to the Lords’ amendments to the Bill (mentioned in our 
last issue), and on Wednesday it received Royal Assent. 


United States.—According to Telephony, the House of 
Representatives has passed a resolution providing for the formation 
of a joint Sub-Committee to investigate the subject of Government 
ownership of all public utilities, such as telegraph, telephone and 


other companies engaged in inter-State and foreign commerce ; and . 


to report as to the efficiency of Government regulation and control 
as compared with Government ownership and operation. The 
joint Sub-Committee is instructed to report to Congress on or before 
January, 1917. ‘ 


Venezuela Telephones.—American Commerce Reports 
mentions that the local company, Teléfonos de Maracaibo, which 
has 300 telephones on its system, is proposing to extend its exchange 
equipment to cope with new business. It is interesting to note 
that a ground return system is in use, and that calling is “by name, 
not by number, no directory being issued. The Board of Tr ‘aide 
Journal mentions that Senores Sardi Hermanos has received permis- 
sion ‘to construct two telephone lines in Teronday district. 


- Wireless in the West Indies,—A wireless installation i ‘is 
in operation at’ Nevassa Island Light Station, and. will -be con- 
trolled by the U.S. Lighthouse Service. 


Wireless -in Police Department—Besides a station at 
Police Headquarters in New York, U.S.A., the department is 
planning to establish ~15 other wireless stations in the inspection 
districts of the five boroughs and on the police. steamer Patrol. 
A school ‘of wireless telegrapliy for policemen is now being main- 
tained by the department, and has a class of 27 men, who were 
télegraphers before joining the department. Eight already have 
passed the. Government, test. for wireless and 
Telephone Age. 


- 


CONTRACTS OPEN and CLOSED. 


OPE 


Aberdare.—September 6th. Powell-Duffryn. Steam Coal 
Co. Electrical. goods. Forms. from Stores , Manager, Aberaman 
Offices, near Aberdare. 


September 20th. N.S.W. Govern- 
ment Railways. One 50-ton electrically-operated overhead 
travelling crane for Zara Street power house, Newcastle. October 
1lth.. One motor-driven air compressor for Zara Street. power 
house. Electrical Engineer, 61, Hunter Street. 

_P.M.G.’s s Department. —Telephone material (Schedule 428). See 
“ Official Notices ” August 18th. 

ADELAIDE.—September 27th. Deputy P.M.G. ‘Telephones, tele- 
phone material, instruments and parts. Schedule. Nos.,429 to 437.* 

PERTH.—October 4th. Deputy P.M.G.. Telegraph and telephone 
measuring instruments and parts. Schedule 501 W.A,* 

MELBOURNE.—-November Ist. Victorian Railways. 50,000 flame 
are carbons., Chief Storekeeper, Railway Offices, Spencer Street. 

October 18th. Victorian Government Railways. Electric time 
releasing mechanisms for automatic signalling. Cont. No. 30,343.* 


Dublin.— August 29th. Electricity Committee. S.P. and 
three-phase meters for 4 year. See ‘‘ Official Notices” August 18th, 


Manchester. — August . 25th. Electricity Committee. 
High and low-pressure steam ‘feed pipes at Stuart Street 
station. Specifications (21s.; returnable) from Mr. F. E. Hughes, 
Secretary, Electricity Department, Town: Hall. 

August 28th. Electricity Committee. Motor-car of from 12 to 
26 H.P. 

September 12th. Tramways Committee. (a) Permanent- “way 
special trackwork, and (+) permanent-way point tongues: and 
crossings... Specifications, &c. (£1 1s., .returnable),. Mr. J. M. 
McElroy, General Manager. 


New Zealand. — INVERCARGILL. — September 28th. 
Borough Council. Steam turbo-alternator, condensing plant, and 
switchgear. Specifications from the Tramway Office. Contract 
No. 40.* 

Portsmouth. — August. 29th. Tramways Committee. 
Tramway stores,’ insulating materials, lamps, &c., for six months. 
See “ Official Notices’ August 18th. 

Rochdale.—No date. Electricity Committee. 500 K.v.a. 
statictransformer. Mr.C.C. Atchison, Borough Electrical Engineer. 


South - Africa,—J OHANNESBURG.—September 4th. Muni- 


‘cipal Council. -10,000 drawn-wire metallic- filament traction lamps-; 
10 miles of 19/14 “ ‘ Underwriters’ wire” (lightly insulated wire for 


outdoor use). Contract No. 151.* 
September 21st. Municipal Council, Tramcar spares. Contract 


No. 153.” 


Spain.—The municipal authorities of Jijona (Province 
of Alicante) have just invited tenders for the concession for the 
electric lighting of the town. 

MADRID.—October 7th and 11th. Direction General de Obras 
Publicas, Ministerio de Fomento, Madrid. Electric tramway con- 
cessions in Barcelona and Madrid. Some particulars will be found 
in last week’s Board of Trade Journal. 

September llth. Telephone system connecting the towns of 
Lerida, Balaguer, Tremp, and Sort (£5,000). Tenders to Departa- 
ment» de Fomento de la Mancomunidad de Cataluiia, Barcelona.— 
Board of Trade Journal. 

Specifications for the items marked * can be seen.at the Board 
of Trade Commercial Intelligence Branch in London. 


CLOSED. 


London.—St. MaryYLEBonE.—The Electricity Committee 
recommends the acceptance of the tender of Messrs. Babcock and 
Wilcox,-Ltd., at £144, for repairs to the coal elevator at the 
generating station. 


Government Contracts.—List of new contracts during 
July, 1916 :— 
Inpia OFrFicE STORE DEPARTMENT. 
Carbon cups.—Peel-Conner Telephone Works, 
Céls.—General Elettrie Co., Ltd. 
Extension of switchboard. —antomatic Telephone Mig. Co., Ltd... 
. Post OFFICE. 
Telegraphic apparatus. —Aut tic Teleph Mfg , Lita, 
Telephonic apparatus.—British L. M, Ericsson Mie. Ltd: ; Western 


Electric Co., Ltd. 

Telegraph cable. —Craigpark Cable Co., Ltd.;, W.. T. Henle: 
Telegraph Works Co., Ltd.; I.R., G.P. & Telegraph” Works Co., Ltd. 
Telegraph Construction & Maintenance Co., Ltd. 

Telephone cable.—B.1; & Helsby Cables, Ltd.; Fuller’s Wire & Cable Co., 
Ltd. ; London Electric Wire Co. & Smiths, Ltd. ; Siemens Bros. & Co., 
Ltd.; Union Cable Co., Ltd.; Western Electric Co., Ltd. 

Porous cells.—I. R., G.P. & Telegraph Works Co., Ltd. 

Telephone cords. —London Electric Wire Co. & Smiths, Ltd.; Peel-Conner 
Telephone Works, Ltd.; Phoenix Telephone & _—o. Works, Ltd. 
Galvanometers.—Edison Swan Electric Co., Ltd. ; . Pye & Co.; 

Record Electrical Co., Ltd. 

Tackle for cable-ship. —Tele graph Construction & Maintenance Co., 1a; 

Telephones.—Western Co., Ltd. 

Galvanjsed-iron wire.—Dorman, Long & Co., Ltd.; F. Smith & Co. . 


de 


Ele 
well ¢: 
fuel, 
coal-hi 
at an 
well k 


power 
ments 
slack ¢ 
coal is 
is 
ever 
ment, 
June 
station 
7,500-1 
450 sq. 
heater: 
wet li 
boiler- 
arrang 
moistu 
dried | 
boiler 
sale pr 
but it 
that th 
35 ton: 
fuel fo 
availak 

The 
stated 
the lat 
for sw 
assume 
ton fe 
13d. pe 
of obta 
age, s¢ 
but nc 
practic 
lignite 
to boil 
not ex 
that th 

It is 
ciently 
say. 6. 
efficien 
B.TH.U 
heat n 
water 
efficien 
to Ap) 
Electri 
the G] 
61,078. 
or 36.3 
ably h 
multip 

The 
efficien 
other 
mainte 
ignorir 
the sn 
00462 
for ac 
Cost o! 
Additic 
Deprec 


Tota 

Assu 
it is pr 
at cost. 
thes> d 
ing sm: 
Sold at 
pfenni¢ 


« 
| 

Bie 
Ele 

Ele 

Ele 

Gen 

Ele 
Wo 

; 

3 


val. 79. No. 2,022, 1916.) THE ELECTRICAL "REVIEW. 


- War OFFICE, 

X-ray apparatus.—A. E. Dean. - ; 

Electric Electric Cable Co., Ltd.; Siemens Bros. and 
Co., Ltd. 

Lightning dischargers and parts.—British L. M. Ericsson Mfg. Co. ; 

~ Siemens Bros. & Co., Ltd. 

Electric light and power sundries.—General Electrie Co., Ltd. 

Electric lighting sets.—Aster Engineering Co., Ltd. ; Day Motor Co., Ltd. ; 
W. H. Dorman & Co., Ltd.; Fyfe, Wilson & Co., Ltd.; Norris, Henty 
and Gardners, Ltd.; Petters, Ltd. : 

Electrie crane gantry.—Butters Bros. & Co. 

Generating sets.—_W. H. Dorman & Co., Ltd. 

Electrie generators and motors and parts.—B.T.H. Co., Ltd.; City 
Electrical Co. 

Works services.—Rotary converter at Woolwich : General Electric Co., Ltd. 


NOTES. 


Electrical Power from Low-Grade Fuel.—It is now 
well established that hydro-electric power plants, though using no 
fuel, involve such high capital charges in‘comparison with modern 
coal-burning central stations, that the latter can sell electric power 
at a much lower figure, in countries producing coal. It is also 
well known that refuse-destructor plants cannot produce electric 
power at a price to compete with coal-fired plants ; and experi- 
ments in using coke breeze, of nominal value, as a substitute for 
slack coal, have failed for the same reasons. In countries where 
coal is very dear, the use of poor lignite is justifiable, provided it 
is mined in dry condition. Experiments with very wet fuels, how- 
ever cheaply obtained, seem doomed to failure. Such an experi- 
ment, in Prussian Saxony, was described in Engineering, of 
June 30th last. It appears that the Weisweiler central electric 
station, near Acken, was started. two years ago, having two 
7,500-K.V.A. turbo-generators, and. six water-tube boilers, each of 
450 sq. metres or 4,844 sq. ft. boiler heating surface, with super- 
heaters for 380° C. or 716° F., and economisers. The fuel-is raw 
wet lignite, only 2,700 B.TH.U. per lb., and burnt direct on the 
boiler-erates. Adjoining the power station is a briquetting factory, 
arranged to convert each 34 tons: of raw lignite with 64 per cent. 
moisture, into 1 ton of dried briquettes of 9,000 B.TH.U. per lb. ; such 
dried briquettes would give about two-thirds the steaming duty per 
boiler as obtained with ordinary slack coal. A syndicate fixed the 
sale price of such briquettes, prior to the war, at 7s. 6d. per ton ; 
but it seems clear this was an unprofitable price. It is certain 
that the artificial drying, or evaporation of 25 tons water from 
35 tons of raw lignite, would take two-thirds of the product as 
fuel for the drying process, thus trebling the‘ cost of the briquettes 
available for sale. 

The cost of converting 34 tons raw lignite into briquettes is 
stated to be at least 18d., plus 264d. for other expenses; 
the latter item is presumably labour cost for stacking the briquettes 
for sun-drying in summer. The cost of the raw material is 
assumed to be the difference between the sale price of 7s. 6d. per 
ton for the dried briquettes, ‘viz., 45°6d. for 34 tons, or, say, 
13d. per ton of the bulky raw lignite, for the various operations 
of obtaining it from surface deposits, transporting by chain haul- 
age, sorting and breaking and elevating it to overhead bunkers ; 
but no proof is given as to the possibility of this low figure in 
practice. Taking, however, this figure of 13d. per ton of raw 
lignite crushed and delivered to bunkers, and falling thence direct 
to boiler grates, it is evident that the steaming duty per boiler will 
not exceed one fifth of its normal output when burning coal, so 
that the capital outlay for boiler plant must be very high indeed. 

It is estimated that when the Weisweiler power station is suffi- 
ciently enlarged to produce sixty million units yearly (average, 
say. 6.850 KW. hourly) from this raw, wet lignite, the thermal 
efficiency will be very high, viz., 4 kg., or 88 lb. x 2,700 = 23,760 
B.TH.U. in fuel per KW.-hour. But as a large percentage of the fuél 
heat must be lost in vaporising in the furnace, the 24 tons of 
water which accompanies every ton of combustible, high thermal 
efficiency is improbable. For comparison, reference may be made 
to Appendix II of Mr. Lackie’s recent paper to the Municipal 
Electrical Association, showing that the actual result for 1915 at 
the Glasgow Corporation Port Dundas plant of similar output, 
61,078,693 units, involved 3°16 lb. slack coal, of, say, 11,500 B.TH.U., 
or 36.340 B.TH.U. per KW.-hour, with chain-grate stokers. Consider- 
ably better efficiency has been obtained in’ large plants with 
multiple-retort grateless underfeed stokers burning good coal. 

The Weisweiler estimate not only assumes a very high thermal 
eficiency with the wet lignite, but also abnormally low charges for 
other working ‘costs (which must include wages, repairs and 
maintenance, rent, rates, taxes, and management, &c.); and 
ignoring the extra boilers necessary with poor fuel, it provides for 
the small sum of £11,550 per annum (60,000,000 Kw.-hours at 
'0462d.) for interest and depreciation, which would be very low 
for a coal-fired plant of same output, viz. :— 


Cost, of raw lignite (4 kg., or 8°8 lb.) '0°434 pfennig, viz., 0°0521d. 
Additional working costs . ... 0°0216d. 
Depreciation and interest ... 0°385 0°0462d. 
0°999 pfennig’, viz., 0°1199d. 

To‘al estimated cost, say, 1 pfennig, or 4d. per unit delivered. 


, Assuming this improbably low cost of production of $d. per unit, 
it is proposed to sell half the output, viz., 30,000,000 Kw.-hours, 
at cost. io chemical, electrolytic, and similar manufacturers, though 
thes» do not appear to exist yet at Weisweiler or at the neighbour- 
ig smail town of Acken in Prussian Saxony ; the other half isto be 
sold at 2°6 pfennig, so as to obtain an average sale price of 1°8 
Pfennig, or 0'216d. per unit. 


It is stated that a new’ electric-station at Bitterfeld, another 
‘small town in Prussian Saxony, also using lignite, has sold current 
for large demands at one pfennig, or $d. per unit ; but the financial 
result of this “dumping” under cost is not stated. The bulky wet 
lignite might be used in destructor-type furnaces of large area ; 
but it cannot be properly used on boiler-grates, owing to its very 
low steaming capacity. 

Assuming a good load factor, then a low capital cost is the most 
important factor for cheap power production ; and this involves a 
good fuel, capable, with a good mechanical stoker, of combining 
high thermal efficiency and high boiler duty at peak loads. 


Electric Hot-water Supply.—Tank-heaters are generally 
installed in outside piping, so that the ordinary range boiler may 
be used, as shown in the figure. Obviously both the tank and as 
much of the hot-water piping as. possible should be well heat- 
insulated, in order to cut down radiation losses to a minimum. A 
further “kink ” is to place a diaphragm in the piping, in order to 
restrict the free circulation of water from the heater, which other- 
wise would be quite rapid. Without restricted circulation, a large 
amount of water is heated a few degrees only, and after a large 
quantity of hot water has been drawn off 
from the tank, it is a matter of hours with 
A a small-sized heater before the water again 

) reaches a high temperature. - But if, with a 
: medium-sized heater of from 750 to 1,000 
ae rset watts, a diaphragm of copper leaf with a 

37" hole about } in. in diameter is inserted in a 
navy union near the top of the tank, the 
circulation can be so restricted that water 
pea near the boiling temperature will accumulate 
at the top of the tank, and a small amount 
will be available within a short time after 
all of the hot water has been drawn off. ~ 

A small heater, in this way, may be ‘run 
at 100 per cent. load factor, storing very hot 
water between meals and over night. ° A 
heater as small as 500 watts, which may be 
attached to any lamp socket—requiring no 
special wiring—has been found to furnish 
sufficient hot water for a family of four 
or five persons when installed in this way. 
After the household had become accustomed 
to frugal consumption of hot water, there 
was seldom any complaint over an insufficient supply. At the 
rates now being offered by many companies, electric water-heating 
is no longer a luxury, especially during the simmer months. “An 
electric heater may be installed for use in connection with an 
ordinary coal or wood range without disturbing the piping in any 
way.—A. R. HAYNES, in the Electrical World. 


American Engineering Societies’ Joint Building.—The 
August Journal of the American Society of Mechanical Engineers 
announces that the American Society of Civil Engineers has decided 
to accept the offer of the United Engineering Society to become an 
equal partner with the three Founder Societies (‘.e., the Electricals, 
Mechanicals and Mining Engineers) in ownership, occupancy, and 
administration of the Engineering Societies’ Building and all other 
activities which the societies may jointly undertake. Thus, the 
Journal remarks, the hope of Mr. Andrew Carnegie, the donor of 
the building, is fully realised—that the building should become the 
home and headquarters of the engineering profession in America. 

Three storeys will be added to the top of the building for the use 
of the Civil Engineers, at a cost of not more than $250,000, and the 
financial arrangements are such that all four societies enter upon 
the same basis, and share equally in all respects. The- building 
represents an investment of practically $2,000,000, the societies 
owning it free of all encumberance, and having a reserve fund of 
over $70,000. 

Eighteen societies, including the original Founder Societies, now 
make the building their headquarters; each is under its own 
management, and all live in independence and harmony. 

With the accession of the Civils, the total membership will be 
52,677, the resident societies being as follows :— 


= 
>= 


American Society of Civil Engineers... 8,022- 
American Institute of Electrical Engineers 8,308 
American Institute of Mining Engineers — vee 5,997 
The American Society of Mechanical Engineers eee 7,149 
Aeronautical Society of America ... 200 


American Society of Heating and Ventilating Engineers 705 


American Gas Institute... 1,530 
Association of Edison Illuminating Companies... aed 73 
American Institute of Aeronautical Engineers ... es 121 
Empire Gas and Electric Association... 115 
Illuminating Engineering Society ue 1,350 


Municipal Engineers of the City of New York... ae > GOO 
National Electric Light: Association 
National Association of Engine and Boat Manufacturers 175 
Society for Electrical Developrhent i 
Society of Naval Architects and Marine Engineers ... 900 
Society of Automobile Engineers... ies des 
U.S. Naval Consulting Board dae 24 
The Joint Library contains over 62,500 volumes, accessions being 
made at the rate of 3,000 annually ; in future the valuable Civil 
Engineers’ Library will be consolidated with the above. There has 


lately been an increasing amount of co-operation between the 
societies in matters affecting the welfare of the engineering 
profession and with the Government. = bis 
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- Inquiries.—A correspondent asks the name of maker of 
“ Boley ” electric drilling machines to drill 10,000/16,000 of an inch. 


American Views on Higher Steam Pressures.—Con- 
sidered purely from a thermodynamic viewpoint, an increase of 
pressure from 200 1b. at 200° superheat to 600 lb. at no superheat 
(giving the same steam temperature) will theoretically permit a 
32 per.cent. increase in prime mover efficiency with atmospheric 
exhaust and 13°4 per cent. with a 29-in. vacuum. On the other 
hand, however, mechanical obstacles must be surmounted to permit 
using the higher pressure. In the recent report of the N.E.L.A. 
Committee on Prime Movers, Robert Cramer pointed out that 
operating at higher pressures will probably require a complete 
revision in boiler design to withstand the increased pressure safely. 
Most boiler fittings, pipes and valves, as made at present, are of 
sufficient strength for 600 lb. pressure, but the latter may need 
slight modification to facilitate operation. The construction of 
engines and turbines may have to be strengthened, however. The 
greatest difficulty with regard to engine or turbine design will 
probably be to minimise friction and leakage. 

Since higher steam pressure will mean higher water temperature 
in the boilers, the efficiency of heat transmission at the boiler 
surfaces will be reduced, and the stack temperature consequently 
increased, The heat discharged up the chimney may be recovered 
in part, however, by economisers, but these, too, will have to be 
designed to withstand the high pressure. Higher steam pressures 
also mean larger temperature differences during expansion. This 
does not present a serious difficulty in turbines or in uniflow engines, 
but it may in some reciprocating engines due to condensation. 
Entrained moisture, which is very liable to exist in unsuperheated 
steam, may, however, corrode turbine blades. In one way entrained 
moisture is beneficial, since it reduces the amount of condenser 
surface required. With higher pressures larger bearing surfaces, or 
better lubrication, will be needed in contact with steam, but these 
do not constitute an obstacle, in view Cf the conditions which are 
already satisfactorily handled in combustion engine operation. 
Leakage at pipe and fitting joints can probably be prevented by 
welding them. Mr. Cramer pointed out that, while it is hardly 
reasonable to expect the general introduction of pressures as high 
as 1,500 lb., pressures of 400, 500, and even 600 lb. seem to be in 
immediate prospect. As far as constructing boilers for operating 
at such pressures is concerned, one large manufacturing company 
has stated that if the demand is sufficient, it can turn them out in 
commercial designs.— Electrical World, 


Japanese Electrical Developments.—American Consul- 
General Scidmore, of Yokohama, in a report dated June, 1916, 
states as follows :—“ A few years prior to the outbreak of the war 
there was a boom in electrical enterprises in Japan, and the 
number of companies manufacturing electric wire increased 
remarkably as a result. Financial depression supervened, how- 
ever, and electrical enterprise suffered a setback, says the Japan 
Chronicle. The result was a falling off in the demand for electric 
wire and an over-production of these goods. The European war, 
however, has had the effect of increasing demands from China and 
India, and also from Russia. This has brought prosperity to the 
manufacturing companies, according to the Chronicle. While 
foreign orders have thus increased, the demand for domestic 
requirements has also developed, chiefly as a result of a revival 
of activity in general electrical enterprises and the Government 
extension of the telephone service. In addition to wire, electrical 
apparatus is being manufactured very largely. Since the war 
began it has been very difficult to import dynamos, and Japanese 
manufacturers have endeavoured to make the larger class of 
dynamos that were formerly imported. This ambition has now 
been achieved.” 


American Consuls at Work.—The following extracts 
from recent issues of the U.S. Commerce Reports form a few illus- 
trations of the fruits that are being reaped by American traders 
owing to the timely co-operation of Government Consular agents :— 

“An American electrical supply firm has notified Vice-Consul 
Carl C. Hansen that, as the result of information supplied by him, 
a Bangkok company has placed an order with it for 22 meters, 
accompanied by an inquiry for 400 additional meters. 

“Through the activities of Mr. Joseph Heim, American Consular 
Agent at Penang, Straits Settlements, a Pennsylvania gas engine 
company has received $1,400 worth of business from that territory. 

“So satisfactory were the portable boat motors supplied by an 
American concern to a Bangkok firm, with which it got in touch 
through the * Trade Opportunity ° service of the Bureau of Foreign 
and Domestic Commerce, that the Siamese company has ordered 36 
additional motors. 

“ The district office of the Bureau of Foreign and Domestic Com- 
merce in New York City is informed by a South American business 
man that through connections he effected as a result of assistance 
given by the New York office during his recent visit to the United 
States, he has sold over $250,000 worth of American goods in the 
past five months. He further states he is convinced that he could 
have sold four times the amount if American manufacturers had 
been in position to make better and prompter deliveries, irrespective 
of the fact that South American importers were obliged to pay cash 
in New York City before shipment of the goods, instead of long 
credits, to which they had been accustomed. The business man is 
now on a return visit tothe United States with a view to placing 
orders and securing additional lines of goods for sale in South 
America. He statesthat there are good opportunities for the sale 
of American products in various South American Republics,” 


How Standard Time is Distributed in the U.S.A— 
Time is obtained accurately by the astronomers at the United 
States Naval Observatory at Washington, D.C., observing the transit 
of certain stars every clear night, which are due to cross the meri- 
dian at a known time. The exact iastant of their transit is 
recorded electrically by means of a chronograph, which also records 
the seconds from a sidereal clock. The difference between the time 
the stars cross and the time of the sidereal clock, as recorded on 
the chronograph, shows the error of the clock. 

The time signals sent out each day are wholly automatic and 
consist of a series of short marks produced on an open telegraphic 
circuit by the beats of a transmitting clock located at the observa. 
tory. -The signals are given the widest possible. dissemination over 
the lines of the Western Union Telegraph Co. for an interval of 
three and five minutes immediately preceding noon, and ending at 
exactly noon of the 75th meridian, standard time. 

For the country east of the Rocky Mountains, the signals are 
sent from the observatory at Washington, D.C. ; for the country 
west of the Rocky Mountains, the signals are sent from the United 
States Observatory at Mare Island Navy Yard, California. 

The electric connections of the transmitting clock sending these 
signals are such as to omit seconds of each minute. These breaks 
enable anyone who is listening to a telegraph instrument at any 
office that is cut into the circuit during the transmission of the 
signals to recognise the middle and beginning of each minute. At 
the 59th minute there is an interval of 10 seconds, which is fol- 
lowed by the final noon signal. During the last long interval, or 
10-second break, those who are in charge of time balls and of 
clocks that are connected electrically at noon throw their local 
lines into circuit so that the noon signal, drops the time balls and 
corrects the clocks. : 

Two chronograph relays’ are connected, one to the Washington 
time service circuit and the other to the Western Union grand 
master clock circuit, and are operated byelectric impulses from 
these sources. The operation of each relay is recorded on a tape. 
As the tape moves at the uniform rate of 2 in. a second, the longi- 
tudinal difference, if any, in the position of the two lines on the 
tape shows the error of the Western Union grand master clock. 

Time is transmitted daily from Washington to the Panama Canal 
for the purpose of correcting ships’ chronometers. Correct time 
is highly important for a vessel, because in making observations of 
heavenly bodies, a variation of 1 second means an error of about 
one-fourth of a nautical mile in location. The time signal is sent 
by wire from Washington to Key West, whence a relay transmits 
it by wireless. The Darien wireless station in the Canal Zone in 
turn transmits the signal by ordinary telegraph to the port captains’ 
offices. 

The signal is sent from Key West in a series of dots. Five 
minutes before noon the wireless begins counting off the seconds 
by dots. After the 28th second there is a pause, the 29th dot 
being omitted; similarly there is a pause from the 54th to the 
60th second. The count is resumed exactly on the minute. This 
procedure is kept up until 10 seconds before 12 o'clock, when there 
is a pause followed by a long dash at exactly 12 o’clock. The aerial 
transmission is recorded at Darien by a current too slight to permit 
ordinary relaying. Consequently an operator with a wireless 
receiver at his ears sends dots through an ordinary telegraph wire 
to the port captains. With practice he can strike the dots on his 
sending key in almost perfect synchronism with the dots received. 
The principal difficulty is in sending the final dash after a wait 
of 10 seconds. Here the tests show that the lag is between two- 
tenths and three-tenths of a second. By making allowance for 
this lag the chronometers in the Canal Zone can be adjusted to 
within about one-tenth of a second of the correct time. Arrange- 
ments are being made to install a clock at Darien which will trans- 
mit the time exactly:.as received from Key West.—TZelegraph and 
Telephone Age. 


The Municipal Tramways Association Meeting, 1916.— 
This year’s meeting of the M.T.A. will be held at the Surveyors 
Institution, Great George Street, S.W., on September 2Ist-22nd. 
The programme for the first day includes the Presidential address, 
by Mr. Peter Fisher (Dundee), and papers by Mr: J. M. McElroy 
(Manchester), on “Some Notes on Passenger Transportation in 
Large Cities,” and Messrs. G. W. Holford (Salford), and W. Clough 
(Bury), on “ Utilisation of Tramways for Goods Traffic.” On the 
second day the annual general meeting will take place. 

The headquarters will be the St. Ermin’s Hotel; as last year, 
no social functions will take place. The hon. secretary is Mr. C. J. 
Spencer, 7, Hall Ings, Bradford, to whom communications should 
be addressed. 


Austrian Patents.—According to the Times, the Austro- 
Hungarian Government has decided that patents and trade marks 
of subjects of France and Great Britain can, on request, be 
restricted or abolished in the public interest. by the Minister of 
Public. Works, or charged with royalties. The same regulation can 
be applied to Russian patents without regard to public interest. 
Applications for patents and trade marks ‘by subjects of enemy 


States will be accepted, but not granted. 


Metal Workers’ Wages.—A meeting of delegates repre- 
senting the metal, wire, and tube workers in Birmingham and 
district, held on Saturday, passed the following resolution :—‘* That 
this meeting of delegates hereby declare their earnings altogether 
too small to live on and to pay rent and clothing ; and, in order to 
help us, our employers be requested forthwith to agree to pay a0 
extra 5s. to day workers and 124 per cent, to pieceworkers, payable 
from the first week in July last,” 
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Electric Furnaces at Salt Lake City, U.S.A—The 
Mining and Engineering World mentions that the Utah Iron and 
Steel Co., of Salt Lake City, is considering the installation of a 
12 or 15-ton electric furnace for converting scrap material into soft 
steel for its rolling mills at Middale. The American Foundry and 
Machine Co., of the same city, is installing a 3-ton Rennerfelt 
electric furnace in connection with its foundry. 


Educational Notes. —SouTH-WEsTERN POLYTECHNIC 
INSTITUTE.—The next session commences on September 25th. 
Particulars of the electrical engineering day and evening courses 
are given in our advertisement pages to-day. 

ROYAL TECHNICAL COLLEGE, Glasgow.—Session 1916-17 begins 
on September 26th. Particulars are given in our advertisement 


pages. 

The “One-Man” Car in U.S.A.—In a paper recently 
read by Mr. J. B. Ervin, of the Westinghouse Co., the author men- 
tioned that it was estimated that light-weight one-man cars were 
in use on 100 systems in the country. : 

He suggested that lines of short headway and heavy traffic appeared 
at present to be beyond the field of usefulness of the one-man car. 
With large crowded cars one-man operation would increase the 
time of stops to such an extent that schedules-would be lengthened 
and street congestion made worse. Granting that there must be 
some limit to the traffic handling capacity of one-man cars, beyond 
which conditions would be uneconomic or intolerable, the question 
of their field of application became involved with considerations 
of headway, street congestion, schedules, character of traffic, Kc. 

Although the one-man car is best fitted for light service, it is 
probable that the future will witness a gradual extension of its 
field. There are some periods of the day on all except the very 
heaviest trunk lines when the big cars are run half empty or when 
headways are increased to the point where considerable revenue is 
sacrificed. At.such times the smaller one-man cars could be used 
to advantage if there was some way to take care of the rush-hour 
traffic without congestion or sacrifice of economy. It has already 
been found feasible to use a second man for the rush hours only, 
and probably under certain conditions it will be found prazticable 
to have the conductor ride the cars and collect fares in the down- 
town zone and transfer from outbound to inbound cars at certain 

ints. 

“ possible future method of taking care of the rush hour may 
be to couple two smaller motor-cars together to be controlled by 


one man while the second man collects fares.—Hlectric Railway ~ 


Journal, 


Institution and Lecture Notes.—South African Institu- 
tion of Engineers.—The inaugural address of Mr. Bernard Price, to 
a section of which we referred in our issue of Aug: 11 (p. 151), dealt 
in its early stages with the position of the Institution, which Mr. 
Price considered was in danger of slipping downhill just at a time 
when it should be exerting itself tothe utmost. The establishment 
of new industries had been advocated for many years, but, apart 
from mining and agriculture, little headway had been made, and 
progress had been left almost entirely in the hands of private 
enterprise. Mr. Price reminded the members of the steps taken by 
local scientific bodies in this connection leading to the formation of 
a representative Central Committee for Industrial Research.; he 
believed that the Committee’s recommendations, when they 
matured, would: receive the sympathetic consideration of the 
Union Government. It was the desire of the Council of the Insti- 
tution that the whole question of industries and industrial research 
should be made a special feature of the Institution’s procedure 
during the session. Mr. Price remarked on the poor attendance 
and steadily falling membership of the Institution, and appealed 
for more active interest in the work. He also briefly described the 
work of the power companies on the Rand, mentioning that the 
output was still increasing, and had reached 800 million units per 
annum. The companies were now consuming coal at the rate of 
over a million tons per annum. In his opinion, the Victoria Falls 
was a most valuable potential asset of the country, and he looked 
forward to seeing the power developed in the future for industrial 
purposes within an economical radius of the Falls themselves. 

Iron and Steel Institute. —The annual meeting takes place at the 
eed of Civil Engineers, London, on September 21st and 
22nd, 


Electric Cooking Poster.—The  Newcastle-upon-Tyne 
ElectricSupply Co., Ltd., which years ago distinguished itself by most 
enterprising publicity efforts, has almost surpassed in excellence all 
its earlier achievements by a poster which is both immense and 
magnificent. It will be sure to make an immediate and a lasting 
impression on the minds of all who see it on hoardings. Electric 
cooking is the theme, and the designer is Mr. W. S. Bagdatopulos, a 
well-known poster artist. In size itis 16 ft. double crown; we had 
to spread it on the floor of our editorial sanctum in order to 
examine it, and at once its brightness illumined the gloomy den. 


Plant for Sale—The trustee in bankruptcy, Mr. W.— 


Hart, has for sale by tender the engineering plant and machinery 
ot the McKenzie Engineering Co., Borrowash, Derby. See our 
advertisement pages to-day. 


Beck Engineering Co., Ltd.—In the debenture-holders’ 
action in re Beck Engineering Co., Ltd.—Donne v. the Company, 
Mr. Justice Sargant, sitting as Vacation Judge, on Wednesday 
appointed a receiver and manager of the defendant company. 
Leave was given to the receiver to apply in Chambers for liberty to 
borrow for the purpose of meeting current wages.’ 


Change of Names.—The Edison and Swan United 
Electric Light Co., Ltd., has changed its title to the EDISON SWAN 
ELeEctric Co., LTp.; the Bastian Electric Heating Syndicate, Ltd., 
has changed its name to the BASTIAN ELEcTBIC Co., LTD. 


Volunteer Notes.—1stT Lonpon ENGINEER VOLUN- 
TEERS.—Headquarters, Chester House, Eccleston Place. Orders for 
August by Lieut.-Col. C. B. Clay, V.D.,-Commanding. 

The Headquarters will be closed during August except on 
Tuesday evenings. The range will be open on Thursday evenings 
only. Instruction Classes at Regency Street will be held as usual 
for Platoons Nos. 9 and 10. The Camp at Otford will be available 
until August 31st. Members wishing to attend should enter their 
names at Headquarters. 

Sunday Entrenching Parades. Parade in Uniform at Victoria 
Station (S.E. and C. Railway) Booking Office, 8.45 a.m. 

MACLEOD YEARSLEY, Adjutant. 


Wages on the C.P.R.—As a result of a conference 
between the management and the Unions, the machinists, boiler- 
makers, pipefitters, carmen, and electrical and sheet metal workers 
of the Canadian Pacific Railway have secured an increase in wages 
of 80 per cent. and better working conditions, which they consider 
equal to 25 per cent.— Times. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials,to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials—Mr. H. Pitcuer, 
who is severing his connection as inspector with the Dover 
Corporation tramway department, to take an appointment 
elsewhere, has been presented by the staff with an inscribed 
half-hunter watch and a cigarette-hglder and case. 

At the last meeting of the Huddersfield Council, Coun. T. 
Shires made courteous reference to the impending loss of 
Mr. MovuntTaIn as the manager of the electricity department, 
and stated that that gentleman, who had been with them 
since the inception of the department, had engineered the 
works in a way that could not have been surpassed. 


The marriage wads solemnised at Marton, on August 17th, 
of Private Jos. H. Downina, of the A.S.C., formerly em- 
ployed at the Blackpool Electricity Works, and Miss Helena 
Cardwell, of Marton. 

Mr. Wm. Fraser, station superintendent at the Barking 
Urban Council’s electricity works, has been appointed elec- 
trician-in-charge of important shell and projectile factories in 
the Midlands. He has been in the employ of the Barking 
Council for 17 years. 

Mr. R. D. SHEPPARD has been appointed junior engineer-in- 
charge at the electricity works, Newport (Mon.), 

The salary of Mr. C. T. Astsury, resident electrical engi- 
neer to the Atherton District Council, is to be increased from 
£185 to £240 per annum. The allowance that he is now 
receiving as a war bonus, and for electricity used at his resi- 
dence, is to be discontinued. : 

Mr. GeorGe Lewis, traffic inspector in the Manchester Cor- 
poration tramways department, retires next week. From 
1876, until the old tramway system in Manchester was taken 
over by the Corporation, he was employed by the Manchester 
Carriage Co. 


General.—At Keighley, last week, the marriage took place 
of Mr. Herpert WuHitakerR, M.Sc., analytical chemist -to the 
British Westinghouse Co., Ltd., of Manchester, and Miss 
Elsie Margaret Smith, second daughter of Ald. J. Smith, of 
Dalemoor, Keighley. 


Roll of Honour.—It is with the deepest regret that we 
record the death in France, on August Ist, from wounds 
received on July 30th, of Lieutenant HaroLp AsSHCOMBE 
CHAMEN, Bedfordshire Regiment, aged 22, younger son of Mr. 
W. A. Chamen, engineer and general manager of the South 
Wales Electrical Power Distribution Co. Lieutenant Chamen, 
before the war, was a student at Reading University College, 
in the agricultural department. On the proclamation of war, 
he volunteered for service, and, after a month’s special train- 
ing in camp at the Queen’s University, Belfast, was gazetted 
to the South Wales Borderers as Second-Lieutenant. After 
two or three months, however, he decided to make the Army 
his permanent profession, and proceeded to the Royal Mili- 
tary College, Sandhurst, from which he was given a com- 
mission in the Bedfordshire Regiment. _He went out to 
France in May, 1915, and came home, accidentally wounded, 
at the end of July, 1915, but returned to. France in January, 
1916. He was in the heavy fighting at Trones Wood on July 
12th and 13th, and came through without injury, but in an 
attack on the German position south of Guillemont on July 
30th his battalion -was heavily shelled, and young Chamen 
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was badly wounded by a shell. He died from his wounds on 
August 1st, and was buried at Corbie, near Amiens. His 
Commanding Officer, Lieut.-Col. H. S. Poyntz, in a letter 
to Lieut.. Chamen’s father, says: ‘‘ He was generally loved, 
by all. A better officer never stepped. I cannot tell you how 
we-miss him, and I cannot speak too highly. of his character 
and ability as a soldier,” / 

Second-Lieutenant A. J. Pearson, Machine Gun Section, on 
of the telephone engineers of the Western Electric Co., Ltd., 
has just been awarded the Military Cross. 

‘Sergeant H. Bryan, D.C.M., who was, before the war, en- 
gaged with Messrs. W. H. Allen, Son & Co., Ltd., Bedford, 
has; fallen in. action in France. He gained the D.C.M. in 
Iebruary, 1915, by bravely rescuing wounded comrades under 
heayy fire. 

Private Purton, of the Oxford and Bucks. Light Infantry, 
who has died of wounds, was on the Rugby staff of the British 
Thomson-Houston Co., Ltd. 

Private Bert Bunker, of the Cheshire Regiment, killed in 
action in France, was formerly, engaged at Stafford with 
Messrs. Siemens Bros. Dynamo Works, Ltd. 

Private JAMES DUNKERLEY, of the R.A.M.C., killed in action, 
aged 20 years, was formerly employed by Messrs. ‘8. H: Hey- 
wood & Co., Ltd., electrical engineers, Reddish. 

Private Haro.p Hott, of the King’s Own Royal Lancasters, 
who was employed at the British Westinghouse Works, Traf- 
ford Park, has been killed in action, aged 25 years. 

Private Joun Wippup, of the Duke of Wellington’s Regi- 
ment, who has been killed, was an electrician in the employ 
of the Craven and District Private Telephone & Electric Co., 
at Skipton. 

Sergeant Wm. Grace Duke, of the Oxford and Bucks Light 
Infantry, of Oxford, an electrical engineer, has been wounded 
in action. 

Second-Lieutenant H. C. Davis, of the Lancashire Fusiliers, 
who was secretary for Messrs. Pearson’s (Electricians), Ltd., 
of Manchester, has been killed in France, aged 28. 

Private TrrTinaton, of the Manchester ‘‘ Pals,” 
aged 19, employed at the British Westinghouse Works, Traf- 
ford Park, has been killed in action. 

Sergeant F'rep Devey, of the Loyal North Lancashire Regi- 
ment, formerly an electrician with Messrs. Dick, Kerr & Co., 
Ltd., Preston, aged 20 years, has died from wounds. Private 
Dante. Round, of the Royal Fusiliers, reported missing, and 
Private P. Doyte, of the Loyal North Lancashires, wounded, 
were also in the service of the same firm. 

Private JosEPpH of the Manchester Regiment, re- 
ported missing, was employed by the Btitish Westinghouse 
Co., Ltd., Trafford Park. Sergeant W. E. Jones, of the Loyal 
North Lancs. Regiment, aged 26, who has died of wounds, 
was also employed by the same firm. 

Private Epwarp Lyon, of the Manchester ‘‘ Pals,’’ reported 
wounded, was employed by Messrs. Slater Bros., electrical 
engineers, Manchester. 

Second-Lieutenant GEORGE SHADDICK, Dorsetshire 
Regiment, who. was killed on August 8th, aged 28, entered 
the service of the Western Telegraph Co., and, according to 
the Times, was home on sick leave from Cape Verde Islands 
at the outbreak of war. 

Sergeant F. Warrr, West Yorkshire Regiment, who has 
been killed in action, was employed in the Harrogate Cor- 
poration electricity department. 

Corporal J. Magor, of the King’s (Liverpool Regiment), 
wounded in action, was an electrical wireman on the Lanca- 
shire and Yorkshire Railway. 

The Times states that Second-Lieutenant S. L. Farrarutn, 
R.E., who has been accidentally killed in action, aged 40, was 
a qualified electrical engineer. He served in the Boer War. 
In 1911 he was selected from 200 candidates to be Inspector of 
Electrical Plant of the Gold Mines on the Rand. 

.Second-Lieutenant A. J. Brockman, King’s Own (Royal 
Lancaster Regiment), who has been killed while leading: his 
platoon, was the son of a director of F. Braby & Co., Ltd. 
—4 — many years in the East with the Eastern Telegraph 

0., Ltd. 


Obituary.—-Mr. Haratp regret to learn from 
the Times ‘‘Deaths’’ Column, that Mr. Harald Bille, M.I.E.E., 
of Croydon, joint managing director of Messrs. Creed, Bille 
and Co., Ltd., telegraph instrument makers, died on August 
19th, as the result of a railway accident. He was 37 years 
of age. 

Mr. Georce KeitH.—We regret to read in the Financial 
Times of the death, which occurred on Tuesday, in. London, 
of Mr. George Keith, chairman or director of a number of 
South American telegraph and telephone companies, includ- 
ing the Cuba Submarine Telegraph Co., the United River 
Plate Telephone Co., Amazon Telegraph Co., and the Chile 
Telephone Co. 


Will.—The Times states that Mr. Harry MacDonaLp GILL, 
aged 43, of Lowestoft, electrical engineer, who had recently 


- been appointed Munition Engineer for Central Scotland, for- 


merly chief engineer at the Isle of Wight electrical works, 
left £14,370. 


NEW COMPANIES REGISTERED, 


East Kent Road Car Co., Ltd. (144,585).—Registered 
August llth, by Mowll & Mowll, Canterbury. , Capital, £125,000 in £1 shares, 
Objects: To take over all or part of the businesses carried on in East Kent 
by Thomas Tilling, Ltd., the British Automobile Traction Co., Ltd., the 
Margate, Canterbury and District Motor Services, Ltd., Wacher & Co., Ltd,, 
and the Ramsgate Motor Coaches (Griggs), Ltd., or some ef them, and to 
carry on in the United Kingdom and elsewhere (whether as owners, lessces 
or otherwise) the businesses of tramway, railway, light railway, pier, motor. 
car, omnibus, van, wagon, cab, and carriage proprietors, store and garage 
keepers, carriers by land. and sea, manufacturers of~and dealers in motors, 
motor-cars, omnibuses, cycles, carriages, trucks, locomotives, vehicles, elec. 
trical engineers, &c. The signatories (with one share-each) are: Sidney Emile 
Garcke, Wye Lodge, Maidenhead, engineer ; George Griggs, Rosebery Farm, 
Ramsgate, farmer; Frederick , William ,Wacher, Pier Villa,. Herne Bay, con- 
tractor; Thomas Wolsey, The Manse, Beech Road, Haslemere, director; 
Walter Wolsey, jun., Everley, Parklangley, Beckenham, director; Walter F, 
French, 314, Hugh Road, Balham, S.W., engineer; Richard J. Howley, 1, 
Kingsway, W.c., M.1.C.E, “Minimum cash subscription, seven. shares. The 
first directors (to number not less than three or more. than 12) are: Sidney 
Emile Garcke (chairman), George Griggs, Frederick William Wacher, Thomas 
Wolsey (deputy-chairman), Walter Wolsey, jun., Walter F. French, Richard 
J. Howley, and Richard H. Grant. Any trust deed for securing debentures or 
debenture stock may, if so arranged, provide for the appointment from time 
to. time by the trustees of a person nominated by them.to be a director, 
Qualification, 250 shares. Remuneration, £30 each per annum (chairman £30 
extra, and deputy-chairman £20 extra). Solicitors: Mowll & Mowll, Canter- 
bury. Registered office: 68, Castle Street, Canterbury. . 

British Aero Magneto Manufacturers’ Association, Ltd, 
(144,598)—This company was registered on August 4th as a company 
limited by guarantee, with 20 members, each liable for £1 in the event of 
winding up, to promote and protect the interests of manufacturers of aero- 
plane and airship magnetos in the United Kingdom, to promote the con- 
sideration and discussion of subjects affecting such manufacturers, to con- 
duct and assist in experiments and researches for the purpose of improving 
aero magnetos or of producing improved machines or contrivances capable of 
producing the electric spark in: aero combustion ‘engines, &c. The subscribers 
are: W. C. Lusk, 53,’ Cannon: Street, E.C., director of British Thomson. 
Houston Co., Ltd.; D. K,..Morris, Victoria Works, Coventry, director of the 
M.L. Magneto Syndicate, Ltd.; C. H. Kirby, 14, Soho Square, W., director 
of Nicole, Nielsen & Co.,’ Ltd.; B.°Steeley; Arden Works, Cheapside, Birm- 
ingham, director of Thomson-Bennett Magnetos, Ltd.; P..F. Bennett, Arden- 
cote, Four Oaks, manufacturer; E, Garton, Tralee, Kenilworth, engineer; 
C. A. Lister, Sneyd Park House, Sneyd Park, Bristol, manufacturer; R. B. 
North, St. Wilfrid’s, Hagden Lane, Watford, manufacturer. Members must 
be hona-fide British manufacturers .of aero magnetos or their authorised 
representatives. The first members are the British Thomson-Houston Co., 
Ltd., the M.L. Magneto Syndicate, Ltd., Nicole, Nielsen & Co., Ltd., the 
Thomson-Bennett Magnetos, Ltd., P. F. Bennett, E. Garton, C. A. Lister, 
and R. B. North. All other candidates are-to be. elected by the company. The 
subscription for the first year is £25 per member; afterwards as the company 
shall decide. Solicitor: A. R. Monks, 123, Cannon Street, E.C, 


Hill Bros. (Magnetos), Ltd. (144,612). — Registered 
August 15th by Waterlow & Sons, Ltd., London Wall, E.C, Capital, £50,000 
in £1 shares (20,000 6 per cent. eum. pref.). Objects: To take over the 
business carried on by W. A. Hill at Phoenix Works, Morley Road, Bed- 
minster, Bristol, as Hill Bros., and to carry on the business of manufacturers 
of and dealers in magnetos, engineers, electricians, machinists, fitters, manu- 
facturers of electrical or other machinery, founders, mill and wheelwrights, 
smiths, wire drawers, tube makers, metallurgists, &c. The subscribers (with 
one share each) are: W. A. Hill, The Carlton, Portland Street, Southport, 
electrical engineer; W. Robefts, Park Avenue, Handsworth, Staffs., gentle- 
man. Private company. The first directors (to number not less than three 
or more than seven) are to be appointed by the subscribers. Remuneration, 
£200 each per annum. Solicitors: Forsyth, Bettinson & Co., 36, Cannon 
Street, Birmingham, 


OFFICIAL. RETURNS OF ELECTRICAL 
COMPANIES. 


D. P. Battery Co., Ltd. (44,084).—Capital, £10,000 in 
£1 shares (4,996 ‘“A,” 4,996 ‘*B,’” and eight others), Return dated July 
2ist, 1916. All shares taken up; £10,000 paid. Mortgages and charges: 


Brilliant Arc Lamp & Engineering Co,, Ltd.—Memor- 
anda of satisfaction (a) in full on July 27th, 1916, of debentures dated June 
18th, 1915, securing £1,200, (b) to the extent of £50 on June 17th, 1916, of 
debenture dated June 22nd, 1916, securing £90, have. been filed. 


S. Bill & Co., Ltd.—Particulars of £600 debentures, 
created June 14th, 1916, filed pursuant to Section 93 (3) of the Companies 
(Consolidation) Act, 1908, the whole amount being now issued. Property 
charged: The company’s undertaking and property, present and future, in- 
cluding uncalled capital, No trustees. : 

A. Hirst & Son., Ltd. (57,889).—Capital, £5,000. in 100 
pref. and 400 ord. shares of £10 each. Return dated June 17th, 1916. All 
shares taken up; £2,000 paid on 100 pref. and 100 ord.; £3,000 considered as 
paid on 300 ord. Mortgages and charges: £1,000. 


Lancashire Power Construction Co., Ltd. (77,202).— 
Capital, £300,000 in 18,000 “A” and 12,000 “B ” shares of £10 each. 
Return dated July 6th, 1916. 18,000 “A” and 11,836. B” shares taken 
£283,360 paid on 18,000 “A” and 10,336 “B”; £15,000 considered as pai 
on 1,500 Mortgages and charges: £300,000. 

New General Traction Co., Ltd, (47;321).—Capital, 
£262,000 in £1 shares: Return lated June 28th, 1916. — All shares taken = 
£250,000 paid; £12,000 considered as paid. Mortgages and charges soaeneng 

Barnsley & District Electric Traction Co., Ltd. (72,962). 
—Capital, £50,000 in 5,000 pref. and 5,000 ord, shares of £5 each. i 
dated May 2nd, 1916. 4,400 pref. and 4,007 ord. shares taken up; £42,0: 
paid Mortgages and charges: £21,000. 5 

Venner Time Switches, Ltd.—A memorandum of salis- 
faction to the further extent of £550 on August 2nd, 1916, of — 
dated July 10th, 1911, securing £5,000, has been filed. (Amount outstanding * 
£2,950.) 
Hong-Kong Tramway Co., Ltd.—A memorandum 3 
satisfaction to the further extent of £400 on July 14th, 1916, of a trust dee 
dated July Ist, 1903, securing £195,000, has been filed. . 

Barford Electric Su ply Co., Ltd.—A. debenture - dated 
August 11th, 1916, to secure £700, charged on the company’s undertaking na 
property, present and future, including uncalled capital, has been r ae Ww. 
Holders: J. B. Carslake, 7, Cannon Street, Birmingham; Major = Bare 
Richard, Withington Manor, Andoversford; and H.- D. Smith-Ryland, 
ford Hill, Warwick. 95) 

Shanghai Electric Construction Co., .Ltd. (86,7 
Capital, ,000 in £10. shares, Return dated June 2nd, 1916, All shu’ 


taken up; £317,000 paid; £3,000 considered as paid. Mortgages and charg 
Nil. 
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Pitter’s Ventilating and Engincerin Co., Ltd.—Memor- 
anda of satisfaction in full-on August 4th, 1916, of a Land Registry Charge, 
and Memorandum of Charge, both, dated August. ,6th, 1915, securing moneys 
frocs time to time owing-to, the London & Provincial Bank, Ltd., have, heen 
Siemens Bros. & Co., Ltd. (14,777).—Capital, 600,000 
in £5 shares. Return dated June 8th, -1916.. All ‘shares taken up; £600,000 
paid. Mortgages and’ charges £150,000, A’ .considerable number of the 
shares are held: in Berlin. -Geopgé’ von Chauvin, “of Bromley. (one of. the 
directors at the date of the return), has since’ changed his name to George 
Chauvin. 
Sheerness and District Electric Power & Traction Co., 
Ltd. (65,749).—Capital, £75,000 in 5,000 ord. and 2,500 pref. shares of £10 
each. Return dated June 14th, 1916, 5,000 ord, and 2,473 pref. shares taken 
up; £74,730 paid. Mortgages and» charges; £29,280, 4 


CITY. NOTES. 
‘The half-yearly’ meeting was held in 
Tyneside Newcastle-on-Tyne on 15th inst.. Dr. J.T. 
Tramways and Merz, who presided, said the figures for 
-Tramroads Co. the half-year showed a considerable differ- 
ence compared with the’ slow, but pretty 
certain; improvement on former occasions. + For the first 
time they had to report a considerable decrease in revenue. 
The receipts were £1,018 less, and the costs were £267 more, 
than in the corresponding. half-year; so that they had £1,285 
less. to deal with. That amount could only ‘be ‘met from 
three sources: partly by reducing the’ dividends, partly ‘by 
not increasing the reserve fund to the same extent as last 
year, and partly by reducing the amount carried forward. 
The reduction in the dividend from 3’ to’ 13+ per cent. meant 
£837, the reduction of the amount to the reserve meant £261, 
and the reduction in the carry-forward meant £291. In spite 
of reducing the amount to reserve, they had increased, in the 
course of the last twelve months, that fund from £20,666 to 
£23,936, a very considerable amount coming from the interest 
on investments and loans. They need not be discouraged by 
the reduction in the dividend; because it was largely explained 
by ‘the fact. that the holiday traffic, which in former years 
always showed up so well, had practically disappeared for the 


present. It was, he hoped, only a temporary incident. The ° 


ordinary traffic had been reduced by £645. There was a small 
increase on the workmen’s traffic. For the second half of the 
year, they had hoped some time ago they would get the 
holiday traffic, but-at present it appeared as..if there: would 
be no general holidays which would give them much in 
holiday receipts; the week-end - traffic was regular, ‘and, 
especially in fine weather, was larger than last year. It was 
quite possible that in the course of the second half-year there 
would be an increase on the receipts'of last year. To date 
the traffic had increased. ~On the whole,.,unless things 
changed considerably, they might look forward to a better 
time during the second half-year. 
_ The directors have issued the following 
Metropolitan statement of the company’s accounts for 
Electric Supply the first six-months of the years 1913, 


Co., Ltd. 1914, 1915, and 1916—being. two pre-war 
and two war periods respectively :— 
, Inc. or Amount 
Ine, or dec. on available 
dec. on Approx. previous Approx. for,resezve, 
previous gross year of net dividend en 
Six months No. of yearof revenue approx, revenue ord. shares 
* ended units units from all gross for half- and carry 
June 30th. sold. sold. sources, revenue. year. forward. 


1918 —-8,847,581 +1,899,510 £111,688 + £10,313. £57,014 £36,470 
1914 9,638,755 +791,174 114,685 . +2,947 58,220 35,801 
1915 9,536,691 —102,064° 114,312 —823 54,475 31,751 
1916 11,600,918 +2,064,227 182,960 +18,648 55,611 35,368 
“The above table shows that, except for a slight decrease 
in the first six months of 1915, theré has been a steady “in 
crease in the number of units sold in each succeeding half- 
year. The increase is most marked in the last half-year (1916), 
notwithstanding the adverse effect produced upon the lighting 
load by the Daylight Saving Act and by the restrictive regula- 
tions under the Defence of the Realm Act. The directors con- 
sider the half-year’s trading satisfactory, especially as the 
costs of production have largely increased owing to the war, 
the price of coal, alone, being 50 per cent. higher ¢hany,in 
1914.” As announced last ‘week, an interim dividend» of ‘Is. 
per share (being at the rate of 2 per cent. per-annum) on the 
ordinary shares has been declared, less income-tax. This will 
absorb £10,000, and leave’ an unappropriated: balance of 
£25,368. 
For the year ended December, , 1915, 
Guildford the gross receipts were £12,098, a de- 
Electricity crease of £259. There is a balance-+on 
Supply Co., Ltd. the revenue account of £2,380 after pro- 
viding for renewal of distributing. cables, 
feeders, and pilots in Portsmouth Road, conversion of boilers, 
renewal of stokers, and renewal of chimney, totalling £1,694. 
To help meet this special expenditure, which had to be cap 
ried out in order to maintain the supply efficiently, £1, 
.was transferred from reserve to revenue account. After pro- 
viding for debenture and loan interest, and "preferencé*¢hivi- 
dent for the half-year ended June, 1915, the “net révefitte 
balance of £222 is to be carried forward. The number .of 


-connections increased from 1,195 to 1,235; the total revenue 


fell from £12,356 to £12,098; the total costs increased from 
£7,409 to £9,024; and “the gross profit fell from £4,947 to 


£3,074. The company suffered considerably owing to the 
greatly increased cost of production of electricity, also to a 
large, extent by. the enormous decrease in the sale of current 
for lighting purposes. This decrease has been partly made up 
by the increased sale of low-priced units for power purposes. 
Charges for current for all purposes were increased as from 
the end of September quarter, 1915. Mr. C. W. Dixon, who 
has been in France on Red Cross duty from the commence- 
ment of the war,- ceased to: be a director during the: year. 


The Russian Siemens & Halske Co. . 

Russian records gross profits amounting to £134,700 

Electrical for 1915, and net profits of £84,800. . It is 

‘Companies, intended to distribute 8 per cent. on the 

: share capital, or £3 2s. per share. 

’ The ‘accounts of the Russian Siemens-Schuckert Co. indicate 

gross profits of £179,300 for 1915.. The allocation made to the 

depreciation fund is £48,000, whilst the proposed dividend of 
6 per cent. will absorb. £90,000. 

The Kieff Electricity Co., whose undertaking was placed 
under State control in 1915, is now to be liquidated by Minis- 
terial order. The ordinary shares number 24,000, of which 
23,892 are in the possession of the Berlin Electrical Under- 
takings Co., and the technical and economic management 
have been found to have been in the hands of the A.E.G. 

The report of the Russian General Electricity Co. for 1915 
states that the activity of the undertaking was less produc- 
tive than in normal periods, although the final results could 
be considered satisfactory, having regard to the difficulties 
ereated through the war, including the removal of the Riga 
works. The company was mainly engaged on the execution 
of Army contracts, which had reached a large scale, and 
which rendered necéssary the provision of additional capital. 
As net profits, the accounts show the sum of £223,800, and a 
dividend has been declared at the rate of 10 per cent., as in 
1914, but the date of payment has been postponed to a 
more favourable time. ‘The directors present at the recent 
annual meeting were all Russian subjects, and authority was 
then given for the share capital to be raised: from £1,200,000 
to £2,000,000 by the issue of, new shares for £800,000. 
~The report of the special administration, of the Petrograd 
Electric Lighting Co. of 1886 states that the financial results 
in 1915 were not on the same level as those realised in the 
preceding ‘year, as the working :of. the Lodz station was not 
included, and‘ sale prices were not increased, despite the 
growth in the cost of production, and all communication with 
Lodz had ceased since November, 1914. At the end of 1915 
the value of the connections of the Petrograd and Moscow 
works was 194,476 KW., as compared with 172,771 kw. at the 
close of 1914; the number of consumers rose from 83,701 in 
1914 to 91,705 last year, and the total production advanced 
from 193;948,000 Kw.-hrs. to 230,209,000 kw.-hrs. in the two 
years respectively, the works engaged on Army contracts 
having been exceptionally large consumers. The special com- 
mittee, which assumed control of the undertaking in July, 
1915, is composed of members of the board of directors, and 
representatives of the Ministries of Trade and Industry, War, 
Navy, and of the Town Couneils of Petrograd and Moscow. 
The net profits are returned at £680,900 for 1915, as com- 
pared with £683,800 in 1914. It is proposed to pay a rate 
of 10 per cent. on the preference shares, as in 1914, and 7 
per cent. on the ordinary shares, as against 8 per cent. in 
the previous year, but the amount available for these purposes 
has been credited to the dividend account, as in 1914, for 
disposal at-an appropriate future period. 

The Electro-Mechanical Equipment Co. (Duflon Constanti- 
novitch & Co.) has paid 14 per cent. dividend. 

The Russian Regional Electrical Stations Co. | (capital 
4,000,000 roubles) made: a profit of 402,340 roubles in the year 
1915; and will pay a dividend of 4 per cent., as for the pre- 
ceding year. 

The Russian (Tudor) Accumulator ‘Factories Co. made a 
profit of 377,061 roubles in 1915, and will pay a 10 per cent. 
dividend, against 9 per cent. in the preceding year. 

The Moscow Electrical Factories Co. has been formed to 
exploit. the I. Struchkoff and V. Chibisoff Electrical Factories 
in Moscow. Capital, ;900,000. roubles. © . 

The Donetz Basin Electrical Co: (offices in Petrograd) 
began. operations on June 25th/July 8th. 


Cuban Telephone Co.—A dividend of 12 per cent. on the 
preferred shares for the period to June 30th is announced. 


Tubes, Ltd.—At the generat meeting of Tubes, Ltd., on 
Qnd inst., a resolution was. submitted ‘to increase the capital 
from £100,000 to £150,000 by the creation of 50,000 -shares 
of £1 each, which are to be offered to shareholders in the 
proportion ‘of one new shdre for every two shares held.’ It 
is proposed to declare, about two months after the general 
meeting, a bonus of 5s. per share, payable out of the reserve 
fund, and to ask the'shareholders to authorise the application 
of this bonus to the payment of the amount due on the new 
shares.—Financial Times. 


— Telephone Co., Ltd.—The directors recommend a 
divi 


end of 5 per cent., less income-tax, for the year ended 
May ‘3ist, leaving £1,281 to be carried forward.—Financial 
Times. 
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STOCKS AND SHARES. 


TUESDAY EVENING. 


Very much better news is reported from Mexico. It came 
in the shape of an intimation from Carranza to the effect 
that the Mexican Railway Co. will be handed back: to the 
proprietors of the line, and upon terms which the latter are 
not likely to quarrel with. This was a complete surprise, and 
the immediate result was to put up the prices not only of 
Mexican Rails, but of all other securities connected with the 
country. The utilities, of course, have gone with the rest. 

It is not so much a question of actual prices as of change 
in the condition of the market which really matters to the 
stockholders. Whereas they found it hard to sell just lately, 
now the position is that there are many buyers, with no 
stocks to supply them. It is hardly likely that, after wander- 
ing in the wilderness of gloom and depression for the last 
two years, the holders of Mexican stocks will be anxious to 
sell them now. 

Mexico Tramways at 30, and the Firsts at 42, are both 2 
higher. The Light and Power Co.’s first bonds at 42 are 
similarly better. Pachuca Fives at 33 are up 2 points nomi- 
nally, though in the actual market it is doubtful whether 
$1,000 could be bought at anything like 34. Mexican Electric 
Light 5 per cent. bonds at 34 are 3 points better. The 
assumption is that Carranza will see to it that proprietors of 
these utility companies are treated equally well with the 
stockholders in the railways, because, if the disturbed areas 
are really to settle down, there is a highly important part 
for these light and power undertakings to play—a part, in- 
deed, which is indispensable to Mexico’s return to commercial 
activity. Mexican Northern Power Fives have come into 
demand at 143. Monterey Fives at 30 are 3} points up on 
the week. 

These may be early days to sketch with any generous hand 
the prospects of the country; and disappointments have be- 
fallen too often on previous occasions for anyone to exaggerate 
the pleasant promise which seems to offer at the present 
time. Nevertheless, after the many false starts, this may 
well turn out to be the turning point in the situation; and 
it is not difficult to understand why bondholders refuse to 
part with their securities. 

Another good spot is that for the British Columbia Electric 
stocks, which have made further progress, following upon 
their previous substantial rises. The quartet of stocks quoted 
in our lists, which gained 1—4 points last week, shows rises 
of 1 or 2 now; the reason, as we mentioned before, is the 
expectation that the forthcoming report will make cheerful 
reading for the shareholders. With the improvement in these 
stocks has come a sympathetic rise in Vancouver Power 43 
per cent. debenture stock, taking it to 67, which is a point 
below the similar security of the B.C. Co. 

Other foreign and colonial issues are somewhat irregular. 
Anglo-Argentine Tramway Firsts fell back to 3 13/16, and the 
5 per cent. debenture stock to 76. Brazil Tractions picked up 
to 62}, around which price they have been revolving for the 
past few weeks. Buenos Aires Lacroze Fives at 84 are some- 
what easier on the week. The Canadian-American list of 
power companies has for its feature a rise to 245 in Montreal 
Light and Power, this being a jump of about 6 points. 
Canadian General Electrics reacted to 122, after being 125. 
The remaining stocks in this group are firm, with a slightly 
better tendency. 

The Home Railway market is still forlorn and unbefriended. 
So far as the electrical stocks are concerned, Districts at 184 
are 4 down, Metropolitans fell 4, London & South-Western 
deferred has gone back to 254. The Underground group is 
fairly steady, the Income bonds remaining at 91}, sustained 
by their forthcoming dividend payment. The Labour situa- 
tion is not calculated to attract much general buying of the 
stocks, and it seems likely enough that prices will have to 
go back still further before the public come in. 

The hope for domestic securities of all kinds lies in the 
obvious fact that there is a lot of money being made in the 
country, that many folks are chary of touching what are 
called ‘war stocks”’ at the present time, and that money 
available is seeking employment in other channels in addition 
to those provided by the Government borrowings. Even now- 
adays it is by no means an easy matter to get a perfectly 
sound 6 per cent. stock, notwithstanding tha current Bank Rate. 

Kensington ordinary and Metropolitan ordinary, in the 
electricity supply section, have both recovered their dividends. 
Westminsters have been lowered }, and the same fraction 
has been deducted from both classes of Charing Cross shares. 
The Metropolitan dividend, as we showed last week, is at 
the rate of 2 per cent. per annum. The market is firm 
throughout, with very little supply to meet a consistently 
steady demand. 

Great Northern Telegraphs at 40} are 30s. higher, making 
a rise of £2 10s. in a fortnight. Cable shares are good. West- 
erns are 3 up at 153, and Anglo-American Telegraph preferred 
at 104 is 4 higher. Rises have occurred in ‘‘ China”’ shares, 
in Eastern ordinary, and in Chile Telephones. In the Marconi 
section, the parent shares are strong at 34, but the subsi- 
diaries have given way a trifle—Americans to 18s. 9d., Cana- 
dians to 10s. 9d. Animation has died out of the market of 
late, speculators preferring to wait for the next developments 
before giving the shares another run. But the market cer- 
tainly looks decidedly good at the moment. 


Henleys have risen to 163, a gain of the fraction, on the 
declaration of an interim dividend on the ordinary shares at 
the rate of 10 per cent. per annum, the same as @ year ago. 
Even now the shares pay over 73 per cent. on the money, 
allowing for inclusion of the dividend, provided they are to be 
obtained. Callenders pay a little more. British Insulated, 
which have gained 5s. at 124, return about 7 per cent. on the 
money. Electric Construction debenture stock at 69 is 2 
points higher, and the shares hold all their rise at 17s. 6d. 
General Electric ordinary have hardened to 133. 

In the chemical shares, the popular favourite of the moment 
is Salt Unions. Castner-Kellners are quiet at 33. Babcock 
and Wilcox remain a little under 3. Edison & Swan £3-paid 
shares are 1s. up at half-a-guinea. There is no particular 
variation elsewhere in this list. 

The rubber anomaly continues of the share market being 
good in the face of ‘dulness in the raw material. The usual 
sequel to the latter is once more in evidence, namely: the 
complaint that the price of rubber itself is being manipulated 
by interested parties. The expansion in America’s demand 
for. the article is ie to reach 50 per cent. above last 
year’s consumption of 90,000 tons. With the Continent closed 
to Americans and to the money that they. are making by 
reason of the war, the United States holiday-makers are con- 
fined to a large extent within their own country, to see which 
they must, of course, have motors, motors, and ever more 
motors. 

Amongst copper and tin shares, there have occurred no 
changes of interest. The prices of the metals remain some- 
what quiescent after their recent activities. More business is 
moving in armament shares; and investors in the North are 
evidently not afraid to buy at the current prices, notwith- 
standing the caution shown by the Southern capitalists in 
their selection of war stocks. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Home Exgorriciry CoMPANigs, 
Dividend Price 
Aug. 92, Rise or fall Yield 
1914, 1916, 1916, thisweek.  p.c. 


Brompton Ordinary .. £718 2 
Charing Cross Ordinary <a oe 5 xd - 7 210 
do. do, do, 44Pref.. 44 43 687 
Chelsea... 4 8 ~ 618 4 
City of London .. oe ae. | 8 124 - 680 
do. do. 6percent. Pref. 6 6 104 _ 614 8 
County of London q 6 8 9 
do. 6 percent, Pref. 6 6 1 5614 8 
Kensington Ordinary .. q xd —43 6.7.3 
London Electric .. 8 13 610 6 
do. do. 6percent. Pref. 6 6 at _ 618 4 
Metropolitan 4 8 xd +1/- 6 6 4 
do. 4% per cent. Pref. 8 140 
St. James’ and Pall Mall <a 8 xd _ 616 4 
South London .. 5 6 8 18 10 
South Metropolitan Pref, q q 1 _ 646 
Westminster Ordinary .. ee q xd - 614 8 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref. .. oo 16 6 104 +3 615 56 
do. Def. .. .. 80/- 83/6 284 
Chile Telephone .. 8 8 +3 616 5 
Cuba Sub. Ord. 6 6 - 618 
Eastern Extension 8 14 + 7 6 
Eastern Tel. Ord. - q 8 149 + 75 
Globe Tel. and T. Ord. .. 6 q 123 - * 8 8 
do. Pref, 6 6 103 a 610 4 
Great Northern Tel. .. 22 404 +14 689 
Indo-European .. oe 13 «18 48 612 8 
Marconi... .. 10 82 +4 8 16 
New York Tel. 44 xe 4h «643 99 _ 410 3 
Oriental Telephone Ord. 10 «610 5 00 
United R. Plate Tel. .. 8 8 6 =_ 518 6 
West Indiaand Pan, .. 1 
Western Telegraph .. q 8 | +2 *5 610 
Home Ralts, 
Central London, Ord. Assented 4 4 14 - 6 8 1 
Metropolitan 1 243 4 010 
do. District .. Nil Nil 184 Nil 
Electric Ordinary Nil Nil 1 Nil 
ao, a 6; Nil 
do, do. Income 6 6 913 *6 11 2 
Forrian Trams, &0, 
Adelaide ~~ 6 per cent. Pref. 6 6 6 - 6 0! 
Anglo-Arg. Trams, First Pref. 5: 8 
do. 2nd Pref. .. 8 
do. 56 Deb .. 6 16 —? 611 7 
Brazil Tractions .. ie 4 +1 680 
Bombay Electric Pref. .. ae 6 10zxda = 614 8 
British Columbia Elec. Rly. Pfce. 5 5 68 +2 es ae | 
do. do. Preferred — Nil 49 +2 Nil 
do, do, Deferred — Nil 46 +1 Nil 
do. do. Deb. 4 4 68 +2 
Mexico Trams 5 percent. Bonds — Ni 42 +2 Nil 
0. 6 percent.Bonds — Nil 8 +1 Nil 
Mexican Light Common se Nil Nil 20 - : Nil 
Pref. .. Nil Nil 84 Nil 
do. lst Bonds .. Nil Nil 42 +2 
MANUFACTURING COMPANIES. 
Babcock & Wilcox 2 620 
British Aluminium Ord. eo 6 q 6:7 8 
British Insulated Ord. .. ee |) 17 1 + 7 210 
British Westinghouse Pref. .. 7 50/- 600 
do. _ 5 Pref, 5 6 517 8 
Castner-Keliner .. 2 6 6 8 
Edison & Swan, £8 paid Ni — 1 —_ Nil 
do. do. fully paid Nil — 1 _ Nil 
do. do. 5percent.Deb, 65 6 60 _ 8 6 8 
Electric Construction .. .. 6 Th 1716 81l 6 
Gen. Elec. Pref. . 6 6 
Henley... 1 +i 7:18 10 
India-Rubber .. .. 10 10 12 6 8 
Telegraph Con, .. 20 2 89 e640 


* Dividends paid free of income-taz, 


Ne 


Vol. 79. No. 2,022, pores 25, 1916.] THE ELECTRICAL REVIEW. 


an exceptional scale. 


ALTHOUGH the July returns of electrical exports and imports show 
a considerable reduction in business as compared with the preening 
month, the values attained satisfactory dimensions. 

The exports reached a total value of £487,575, as compared with 
£603,510 in June, when, however, telegraphic exports were on 


The imports for the month were valued at £213,714, as compared 
with £316,697. in the preceding month ; and the re- exports reached 
a total of £ 13,513, being some £9,000 down on the month. 

During the month machinery, battery, and telephonic exports 
somewhat exceeded in value those of the previous month, but a 
considerable falling off occurred in the telegraphic, cable and lamp 


Registered Exports of British and Irish Electrical Goods from the United Kingdom‘ 


EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING JULY, 1916. 


It is somewhat noteworthy that France was our best 
customer, while other European countries, Australia, India and 
China were good markets. Compared with pre-war times South 
American trade was dull. 

There was a fairly general falling off in imports, traceable to a 
decrease in purchases from the United States, whose contyibution of 
£125,960 value towards the total compares with £245,622 in June. 

An exception must be made in the case of lamp imports, how- 
ever, which reached some £45,000 in value. Holland contributing 
£32,500 worth—the totals being much in excess of those for 
1 It may be noted that Japan figures this month as an 
importer into this country of various classes of goods. 


imports. 


Destination of exports and hanenee consigning 


and 
parts. 
and 
instruments. 


appliances. 
lamps. 
mps and lamp 


Electrical goods 
Wires and cables. 
*lrubber and othe 
insulations. 
Electric lighting 
fittings and 
accessories. 
Electric arc 
Electric meters 


%| Electric glow 


la: 


Electric 
machinery. 


y- 


machinery. 


Electrically. _ 
driven 
Batteries and 
accumulators. 
and apparatus 
and electric bells. 
Telegraphic 
cable and 
apparatus, 


Telephonic cable 


Total. 


Russia, Sweden, Norway and Denmark 
Netherlands, Java and Dutch Indies 
Belgian Congo... a 
France ... 

Portugal 


U.S.A., Philippines and Cuba 
Canada and Newfoundland . 
British West Indies and British Guiana 
Mexico and Central America 

Peru and Uruguay 

Chile 

Brazil 

Argentina 


Egypt, Tunis and Morocco 
British West Africa ... 
Cape of Good Hope 

Natal ... 

Rhodesia, O.R. C. "and Transvaal 


Azores, Madeira and Portuguese Africa 


Persia ... 

China and Siam 
Japan and Korea 
India 
Ceylon ... 


Sarawak... 
Hong Kong 


West Australia 


New South Wales 
Queensland 

Tasmania 


New Zealand and Fiji Islands 


Russia, ‘Wii Sweden and Denmark 
Holland... soe 
Switzerland 

Italy... 

United States 

Japan 


Various countries, mainly as above 


te 


o 


: 
w asa 


an 
— 


Spain, Canary Isles and "Spanish N. ‘Africa... 

Switzerland, Italy and Austria-Hungary ... 
Greece, Roumania, Turkey and Bulgaria ... 
Channel Isles, Gibraltar, Malta and Cyprus... 


Colombia, Venezuela, Ecuador. Bolivia... 


Zanzibar, Brit. E. Africa, Mauritius é & Aden 


French African Colonies and Madagascar... 


Straits Settlements, Fed. Malay States and 


th 
© 
> te 


Total, £ 


9,643 


139,336|: 


56 [487,575 


Registered Imports into the United Kingdom of Electrical Goods from all Countries. 
8,487 


385 
1,306 
145 
536 


Total, £ |27, 20,502 


Additional imports.—Spain, carbons, £755; Natal, electrical goods, £20; Canada, electrical goods, £423: 
electrical machinery, £300. 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


, £40; 


2,358 | 2,815 | 13,513 


32,116 
30,843 


72,759 
14,493 
13,621 
16,504 
319 
1,423 


3,166 
3,333 
1,491 
2,269 
427 
5,496 
6,171 
18,300 
1,200 


3,578 
1,217 
17,756 
17,055 
9,537 
889 
584 
1,552 


1,291 
24,716 
15,854 
58,764 - 
5,066 


5,980 
$,477- 


19,917 


12.776 
| 35,857 
| 11,376 
| 11,511 
| 10,315 
125,960 
4,381 


ToraL Exports: £487,575 


the country of origin, 


ToraL Re-Exports: £13,513 


NotE.—The amounts appearing under the several headings are classified according to the Customs returns. 
third columns contain many amounts relating to “ gaods ” otherwise unclassified, the latter; doubtless, consisting of similar 


materials to those appearing in adjacent columns. Imports are credited to the country whence consigned, which is not necessarily 


£213,714 
The first and 


ToTaL IMPORTS: 


219 | 
| | 
| | 
| | 
| 770 | 4,051 | 153) 1, 2,032 |14,083 | 1,734 25| 5,530 | 
.. | 336 |20,457 | 819 | 273 | 2,042 | 1,589} 19] 41] 4,911) 356 
| 2,780 710| 839 279 | 516 |19,304 | 888| 614 {3,346 |16,156/27,061 | 
255 | 1,361 | 131 257 | 887] 622) 51] 108 | 1,386} 8,826 | 
233 | 300] 385 | 1,308 | 9,998 | 478} 120 | 323 54| 407 | 
170 | 362} 277}. 42 | 1,859 | 2,197 | 534 | 46 146)/10,241 | 
| 403] 389 34] 239 | 45] 399/1,073| ..] 23 | 54 
141/ 199] ... 84] 16 26| 350 : 
208) 849} 1,824] ... | 192 8 22} 142 
| G01 | 1,184 | 186] 38] ... 109 | 2,072 | 1,036] ...°| 89] 907 
1,692 | 6,812 | 967) ... | 2,542 | 2,199 | 1,110) 1,329} 55 | 489) 693 
67 48 ou 595} 226] ... 159} 59 
87 | 775 | 206] -164| ... 229 |. 271 13} ... | 1,060} 83 
| | 5,592 | 809} 723] ... | 1,584 | 2,481 42} 5,452} 11 | 689 10 | 
| 805 | 9,143 | 307] 20 28) 5,517} 585) 56} 15 64] 277 | 
447 | 2,329 | 307] 2,405 233 | 2,348] 684] 11 687 | 
wee | |-4,553 | 266] 677.| 46 | 1,606 113,795 | 497 | 268) 51 47| 1,871 
44] 894] 8451] 1,533] 83] ... | 3,420 
| 1,841 [15.132 | 3,416] 3,554 | 238 | 5,251 [16.994 | 4,256] 5,036 | 161 | 2,147) 738 
328 | 654] 211) 209] ... 237 | 3,205) 122] ... 100)... 
528 | 2,129} 188) 285] ... 159 | 784 | 455) 533 | 265 | 287) 367 | 
| 278 11,074] 615] 165] 12] 564] 920] ..| 174] 43] 123) 509 
| 164 | 5,869 68). 207 157 | 1,392 | ... | 5,398 2 | 7,838) ... | 21,095 
ee | 374 | 4,959 | 2,269| 686] ... 756 |10,642 | 2,700) 157} 21] 1,030} 473 | 24,067 
w+ | 2,046 | 6,503 | 865] 1,320 | 104] 518 | 8,093 | ... | 1,222 | 156 | 2,139) 496 | 23,462 By 
205 | 661 50] 262] 12 52 | 613] 593 | 743) ... 
wee | 413 | 6443 | 546] 834] 157] 424 | 5,377] 321) 2,579] 88 | 2,573|- 162 | 
(19,891 |103,601/14,781|15,197 |1,388 |24,550 (0;784/28.223 |6,007 
72 | 1,752 | ... [26,118 | 6,425]... | 965 
16 86 | ... 382 | 199] 951 6,512 |1,824 100 
899 | 2,810 | 206} 150| 956) 5,015 | 80 {1,250 
|21,184 | 3,410 133 | 5,822 | 2,036] 1,633 | | 64,810 | 5,764 |7,008 4,517 
64,832 [14,629 |10,082) 7,038 || 
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ELECTRIC POWER ON A RUSSIAN 
PEAT BOG. 


Mr. N. MILsTeIn writes in the Flektrichestvo that the 
increase in the price of wood, coal and petroleum has 
urgently directed attention to the search for cheaper fuel. 
One of the leading substitutes proposed is peat, which is 
widely distributed in Russia, particularly in the north. It 
will be of particular service, he says, to the electrical 
industry, for electricity, compared with steam, offers valu- 
able facilities for operating peat presses. 

The electrification of the Zhuravlino-Melechensky marsh, 
he continues, has certain characteristics that, in his opinion, 
may be of interest. 

The central electrical power station belongs to the 
Bieloretsk (Pashkovich Bros.) Co., and is equipped entirely 
for the service of the 11 peat presses (Hendun system) 
installed on the marsh. Neither’ lighting nor power trans- 
mission for other purposes is to be found on the marsh. 
The plant consists of three combined Fitzner & Hamper 
steam boilers, two single-cylinder horizontal Goerlitz 
engines, without condensers, and two three-phase Siemens- 
Schuckert generators. 

The system is designed for the simultaneous operation of 
all the 11 presses, each of which requires 60 H.P., with a 
power factor of 0°7 ; a loss of energy in distribution up to 
10 per cent. is allowed for. Bare aluminium cables, 
50 mm.” in cross-section, were used for the main, and 
35 mm.” for the branch lines; aluminium was chosen in 
preference to copper for economical reasons. The difficulty 
in soldering was got over by the use of special couplings, 
the mechanical strength aud reliability of which are quite 
as good as those of soldered joints. A great advantage in 
using the coupling is the rapidity with which a joint may 
be made or separated. 

The overhead lines that run down to the respective 
excavations are situated about 18 to 20 sazhens (1s. = 
7 ft.) distant. This distance is chosen so that the 
supports, as the peat is worked, may be removed every third 
working season. The depth of the turf at the Zhuraylino- 
Melechensky marsh averages 4 metres. 

The current is conveyed to the electric motor that drives 
the peat press by a flexible rubber-insulated cable of 
3 x 6 mm.? for 2,000 volts pressure, tested at the factory 
to 4,000 volts. The length of cable for each press is 
calculated so that for an average production per press of 
40,000 to 45,000 briquettes daily, and at a depth of 3°5-4 
metres, a transfer of the coupling-box in consequence of the 
removal of the press, may take place every five or six 
working days. The motors are connected to the presses by 
belts. 

The motors are mounted on small hand sledges, and are 
fixed to the sleepers which form the frames of the platforms 
of the peat press. The motor, bedplate, press, and dis- 
tributing-box with a 25-mm.? section conductor are con- 
nected to a galvanised iron plate which is carried in the 
direction of the transfer of the press, and sunk 14 arshins 
(8 ft. 6 in.) in the ground. 

The power used in running the peat presses is irregular, 
not only for the individual presses compared with each 
other, but also for each press. This’ variation is due chiefly 
to the properties of the peat dealt with by the presses, the 
degree of its humidity, the quantity of material thrown into 
the elevator, the presence in the mass of non-rotted branches, 
and, finally, the mechanical condition of the belt. The 
great difference inherent in the factors named can be 
appreciated by comparing the work of presses Nos. 1 and 7. 
The former stands on very dry ground, and often meets 
with unrotted pieces of wood. The motor driving shaft is 


often badly aligned with regard to the shaft of the press. 
At press No. 7 the transmission is properly mounted ; the 
mass is friable, with an average quantity of water. 


The 


number of workmen in the pit loading the elevator for both 
presses was at first the same—namely, 12 per pit. 

Observations were made with the aid of the ammeter at the 
distributing box and a wattmeter. There was no other 
apparatus at hand. On connecting the elevator of press 
No. 1, the ammeter reading varied between 23 and 26 
amperes. This press used about 60 Kw. It was stopped, 
the number of workmen to feed the elevator was reduced to 
eight, and water was poured on the mass. This reduced the * 
load to 19-21 amperes. Meantime, the load of No. 7 during 
work varied between 15 and 17 amperes, making an average 
of about 40 Kw. Thus the u.P. of the motors (60) chosen 
may be considered correct, except in section No. 1, where 
the motor-power had to be increased to 75 H.P. But to 
estimate in advance the many factors that might affect the 
work of the motors, as shown in section No. 1, is almost 
impossible. 


SPANISH INDUSTRIES AND TRADE. 


[INFLUENCES OF THE WAR. ] 


(Concluded from page 195.) : 

The mineral wealth of north eastern Spain, the most moun- 
tainous part of the country, has not yet been fully exploited, 
but progress has been made in this direction during the past 
year, owing to the stimulus given by increased demand for 
metals of all kinds. Some difficulty has been experienced 
through the lack of proper transportation for ore from the 
mines to smelting works. In some instances, however, im- 
proved facilities have been afforded. Among minerals in 
which this district is especially rich may be mentioned coal, 
iron, zinc, lignite, peat, rock salt, fluorspar, limestone, and 
potash. During the past year embargoes’ have been placed 
on the export of many of these and their by-products, with 
the object of protecting domestic industries against lack of 
raw material. These measures have had a direct bearing 
upon local mining interests, especially as to the export of 
minerals, but cannot be regarded as having any permanent 
damaging results. 

Mining in this district has to contend with various obstacles 
t> its development. Some serious strikes have threatened to 
paralyse the industry, but they have been averted by conces- 
sions made to the miners. Much foreign capital is invested 
in the mines of Catalonia, and while this has often been 
advantageous, it sometimes results that proprietors of mines, 
for reasons of their own, obstruct exploitation, thus immo- 
bilising mineral wealth of the district. 

After summarising the position of coal mining, iron mining, 
and potash deposits; Mr. Hurst reviews Spanish measures 
for commercial expansion. During the year 1914 a special 
agent was sent to Barcelona by royal order to study. the 
export relations of this port with Latin America and suggest 
such means as would tend to increase commerce with the 
Republics of South and Central America. The report of this 
expert was published late in 1915, and shows an_ intelligent 
and comprehensive analysis of the subject. Another’ indica- 
tion of the practical interest taken in foreign markets may be 
inferred from the fact that the University of Barcelona gives 
a course in commercial expansion, with lectures, excursions 
to principal industrial centres, and meetings with chambers 
of commerce and boards of trade. Lectures are delivered by 
specialists, not only in Spanish, but in French and German 
and enthusiasm is expressed in pushing the trade of this 
country abroad. 

To the other South and Central American Republics ‘much 
attention is devoted with the avowed purpose of gaining a 
stronger foothold in lands where the tastes of the public are 
largely Spanish. The common language is a strong factor 
in negotiations and several well-fitted lines of navigation are 
a constant bond of union. 

The exceptional circumstances which have called for enor- 
mous quantities of merchandise from the Barcelona district 
for various European markets are recognised, while of vital 
importance for the moment, as not likely to continue indefi- 
nitely. For this reason, the Catalan does not wish to neglect 
an opportunity to entrench himself in trans-Atlantic markets 
which will, it is anticipated, require increasing supplies. The 
system of permanent expositions abroad of Spanish products 
has been agitated, but many faults have been found in the 
project. It is claimed that such expositions require a perfec: 
tion in the way they are conducted and the manner of pre-s 
senting merchandise which is difficult to accomplish at a great 
distance. The efforts of travelling salesmen who show the 
goods to those actually interested in a special line, accom- 
panied by oral explanations, more or iess persuasive, are 


- regarded as more efficacious. High freight rates in Spain an 


lack of sufficient railroads tapping the hinterland are obstacles 
with which the Spanish exporter has to contend, and serious 
effort is being made to alleviate this state of affairs in behalf 
of. the commercial expansion of this district. 


‘ 
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The facilities of the Harbour of Barcelona are next dis- 
cussed, and the report then proceeds to refer to the coming 
electrical exposition. This is planned for the year 1917 for 
Barcelona, to be called the Exposicién Internacional de 
Industrias Eléctricas y General Espafiola. There will be sec- 
tions or departments for commerce, forestry, each of the 
great national industries, works of charity,* bookmaking arts, 
sucial institutions, and several special sections for electrical 
industries. Various concessions have been offered to the 
exposition committee by the Madrid, Zaragoza and Alicante 
Reilroad and the waterworks company of Barcelona. The 
Bank of Barcelona has undertaken to place a comprehensive 
bond issue in behalf of the City Council for the completion 
of the works already in progress. 

The American import trade into this district has taken on 
a new aspect during the past twelve months. Competition 
with Austrian and German goods has been for the present 
almost entirely eliminated, and the demand for American 
products to replace supplies formerly drawn from Austria 
and Germany has been greater than our merchants could 
meet. Again, the supply from Belgium, whence merchandise 
of many kinds, especially large quantities of metallurgical 
manufactures, had formerly been received, is now shut off. 
In several lines, notably coal, machinery, and textiles, the 
export from England is restricted and freight rates have risen 
enormously. 

Some helpful ideas for American éxporters may be gained 
from the means employed by Germany and Austria to hold 
this trade before the war. A leading factor has been the 
establishment of a German bank in Barcelona with connec- 
- tions throughout the district. This facilitates financing ship- 
ments and handling credit, and lends assistance to schemes 
of trade promotion. Such banks with their agencies and cor- 
respondents also offer efficacious aid in reaching new cus- 
tomers. They frequently supply their home offices with the 
ratings and characteristics. of firms or individuals in this 
district and study the credit problem from a mercantile point 
of view. The detailed information they have gathered has 
been largely influential in enabling European exporters to 
extend the long credits which have appealed strongly to local 
merchants. 

German banking facilities in this district are so well 
organised and effective that they have become a powerful 
adjunct in the furtherance and grip of German trade here. 
The system renders not only prompt and careful banking 
service, but perforce takes in a measure the place of ua 
chamber of commerce, the establishment of which certain 
foreign merchants avoid. For thoroughness, patience, con- 
tentment with narrow margins of profit, and ultimate pros- 
pect of becoming an inseparable participant in the trade of 
the country the German commercial worker here along these 
lines has no superior. 

With the unparalleled advantages now in favour of a heavy 
and immediate American trad2 with this district every effort 
must be made, not so much to increase the volume, but 
rather to keep what has been gained. Regular and more 
adequate means of transportation are imperative and indis- 
pensable. The need of such transportation has been signally 
demonstrated in the coal question. Several large shipments 
have arrived from the United States since the removal of the 
duty and transport tax, but importers complain that the lack 


of ships for this purpose renders it impossible for the local , 


coal trade to count upon receiving supplies with any regu- 
larity. Other commodities are affected in like manner, and 
the shipping problem has become one of the most important 
in the maintenance of our trade with this district. 

One of the greatest handicaps to American trade in this 
district is the lack of banking facilities. At the present’ time 
nearly all banking operations are carried on: through London 
or Paris, with consequent increase in cost to exporters and 
importers. 

Towards the end of the year it was reported that an Ameri- 
can bank -would be established in this country, to develop 
and facilitate Hispano-American trade. The newspapers com- 
mented favourably on the proposition, especially with regard 
to obviating commercial difficulties at present complicating the 
cotton trade, which is of vital importance in the district. It 
lias been stated that this bank will be in Barcelona and con- 
stitute a part of a banking system which will extend through- 
out Latin America and Europe. No definite steps have thus 
far been taken in relation thereto. 

The importance of straizht, first-hand credit information 
concerning local merchants is vital, as on it naturally depends 
the benefit to be derived from spreading our products in this 
territory. Especially where a transaction involves long credit 
the business standing of the importer must be determined 
beyond all doubt. Mercantile credit agencies of the type 
familiar in our country exist in Barcelona, and a New York 
heuse is established here through which trustworthy inside 
information may be promptly obtained. 

Many merchants here, when soliciting the aid of this con- 
sulate-general for connections with business concerns in the 
United States, give bank references as to their credit, and 
some refer to firms in the United States with which they 
have already established relations. Besides these, there is a 
vast number of men desirous of securing agencies, who in 
some cases are not known to the mercantile world, having 
small capital and business strength as yet untried. In some 
of these cases the would-be agent aspires to build up a busi- 
ness on a commission basis, and naturally there is some risk 


to the American exporter in entrusting his interests to him, 
but, again, there is a certain advantage where the prospective 
agent 1s endowed with push and honesty. The consular officer 
is sometimes impressed with the appearance of the applicant 
for agencies and is desirous of enlisting his services for the 
extension of the sale of American goods, even though no exact 
data as to his business solvency can be secured. 

Numbers of agencies have been given out to such persons 
by American merchants, and there is reason to presume that 
the men chosen will prove good factors in the extension of 
trade in this market. The Catalan has a good reputation for 
business integrity and his instinctive business ability and 
natural pride in the reputation of his country render him 
generally reliable. 

‘“ American engineering skill has been practically demon- 
strated in this district by the construction werk done in con- 
nection with hydro-electric development and_ irrigation, 
especially by the Ebro Irrigation & Power Co. . What is stated 
to be the greatest work of its kind in existence is a dam near 
Talarn on the Noguera Pallaresa River for the purpose of 
regulating the flow of this branch of the Serge River. ‘ The 
dam is approaching completion and. will remain a monument 
in this district to American skill and enterprise.. When com- 
pleted it will be over 269 ft. in height above the general level 
of the river bedrock, over 328 above the lowest point of the 
foundation in the upstream cut-off wall, and will raise the 
water level 243 ft. above the present level. American manu- 
fecturing skill is also highly rated here, as is shown by the 
fact that cotton spinning and weaving are carried on largely 
along American lines, and in connection therewith a consider- 
able part of the machinery used has been imported from the 
United States. Of other industries the same may be said to 
be the case in a more or less marked degree. Agricultural, 
ice-making, and knitting machinery, dynamos, turbines, elec- 
tric engines, and many other classes of machinery of Ameri- 
can make are in constant use here. Recently one of the 
principal clinics of this city, having large orders to place for 
scientific and orthopedic articles, applied at this office for 
addresses of houses in the United States that could supply its 
wants. American electric meters, transformers, and apparatus 
of all kinds are used here extensively, and it is interesting to 
note that those interested here always expect something new 
in this line from American manufacturers and exporters and 
constantly inquire for novelties.”’ Y 

‘The large and varied line of American goods now on this 
market and in general demand here would indicate that there 
are splendid opportunities for further products from American 
mills and factories. The local merchants are in constant 
search of novelties in every line, and seem to feel that there 
is always something new in America.” 7 

‘The decrease in imports of electrical supplies from the 
United States should be checked and the coming Electrical 
Exposition is suggested as a rare opportunity for our manu- 
facturers to exhibit their products and bring our goods in 
this. line fully before the Barcelona purchaser.” 

‘‘The exports of electric carbons to the United States from 
this district rose in value during 1915 to 6,691 dols., as_com- 
pared with 3,985 dols. in 1914. This would apparently indicate 
that these carbons have proved satisfactory to American pur- 
chasers, who were the first to buy here in 1914, when former 
sources of supply were cut off. The electric carbons exported 
to the United States from this district are all produced by 
the Compaiia Fabril de Carbones Eléctricos, of Barcelona.” 

Other reports have also just been issued by the American 
Consular representatives in the following places :—Madrid, 
Malaga, Almeria Province, Jerez de la Frontera, Seville, 
Cadiz, Huelva, and Valencia. Consul Putnam, at Valencia, 
reports a demand for household mechanical appliances, 
machinery in ‘general, including gas engines, pumps and 
pumping machinery, machine and other tools, electric motors, 
leather belting, and electric motor-cars. He says :— 

‘Under conditions ruling in Europe at present the oppor- 
tunity for extending American trade with this district is 
excellent, and there is no reason why the American exporter 
should not do a good business, provided he is in a position to 
make deliveries with reasonable promptness, sell his product 
at fair prices, and grant to responsible buyers terms such as 
they have been accustomed to receive. If he is not in a posi- 
tion to fulfil the last two conditions, sales will be limited to 
those articles which are absolutely essential to the purchaser 
and unobtainable in other markets. By arranging for pay- 
ment on receipt of goods, sales of our products will be greatly 
facilitated and a long step taken toward establishing a per- 
manent foothold in the market. Many American firms do 
not find it feasible under present conditions to sell except 
for cash against documents at port of shipment, while the 
Spanish buyer has been accustomed to pay for his purchases 
on arrival at the earliest and more often at 30, 60, or 90 days. 
Firms in the United States have written to this office stating 
their willingness to grant more liberal terms when conditions 
become settled; but the Spanish importers require such terms 


_ at the present time—not later when all the markets of the 


world will be open to choose from. To secure the Spanish 
trade and to retain it, American exporters should supply the 
buyer in Spain with the goods required promptly, reasonably, 
and on terms similar to those he has been accustomed to 
receiving. It is necessary to supply samples of the larger 
part of the American products for which a market is desired, 
and the. trade should be solicited by capable agents. The 
market must be studied just as much as the home market is . 
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studied. It may be necessary to meet new conditions as to 
quality, &c., which will require changes in the product. 
Goods suitable for the American market may not be suitable 
for this market, and the producer must be prepared to adapt 
himself to local requirements. Trade with this district can 
be materially assisted if the Spanish buyer is furnished 
promptly with accurate information, in his own language, 
regarding the goods offered, the price and terms of payment, 
also the time of delivery. Such information may best be 
provided through responsible agents having a thorough know- 
ledge of local conditions, requirements, and the Spanish lan- 
guage. A single agent could represent several non-competing 
firms, and thus be able to handle the business economically.” 


THE JOHANNESBURG 
MUNICIPAL ELECTRIC POWER STATION. 


(Abstract of paper read before the SOUTH AFRICAN INSTITUTION 
OF ENGINEERS, by J. H. DoBSON. M.Sc., M.Eng.) 


THE assets owned by the Johannesburg Lighting Co. were acquired 
by the public of Johannesburg in 1895, and those of the Johannes- 
burg Tramway Co. in 1904. 

The first Council appointed by the Government after the termi- 
nation of the Anglo-Boer War immediately set to work to place 
the future of the electric supply on a sound and permanent footing, 
and Messrs. Mordey and Dawbarn were appointed consulting engi- 


The order for the gas plant was placed on April 6th, 1904, and the 
guarantors were Messrs. W. Beardmore, Ltd., Glasgow. Messrs. 
Stewart & Co., of Glasgow, became the main contractors. 

The first set, a 1,000-H,P. D.c. set, was started up on April Ist, 
1906, and from thence onwards at various intervals the remaining 
units were put into commission, and all engines actually ran for 
limited periods with the exception of one 2,000-H.P. A.C. set, which 
was never started. ; 

In October, 1906, after. six months of most unsatisfactory 
running, the Council decided to take drastic measures to seé that. 
the contract was carried out satisfactorily. Accordingly, the con- 
tractors for the plant entered into an agreement with the Council, 
known as the “running agreement,” whereby they guaranteed to 


run the plant for a period of 12 months. 


On May 15th, 1907, the contractors themselves abandoned the 
‘running agreement,” and the town was faced with an appalling 
situation. The Council decided to reject the whole of the gas- 
engine plant, and to claim through the Law Courts the whole of 
their enormous losses, which litigation was only terminated in 
February, 1912, nearly five years after the rejection of the plant. 

The Council claimed for £391,872, and was awarded £340,177, 
made up of £115,134 against Messrs. Stewart & Beardmore, and 
£225,043 against Messrs. Stewart & Co. Defendants decided to 
appeal, but before the appeal was heard negotiations were entered 
into through which the Council accepted a cash payment of 
£100,000, and Messrs. Beardmore retained an option on the plant 
for six months at a purchase price of £5,000. This option was 
never exercised, and the sale of the plant realised £7,000. The 
differencé between the Council’s claim and what was actually 
obtained was £284,872. 

The plant consisted of gas producers for producing power gas from 
incandescent coal by means of an air blast working in conjunction 
with steam applied at the bottom of the fuel. The gas had to be 
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Fic. 1.—DIAGRAM SHOWING ARRANGEMENT OF DISCARDED GAS PLANT, JOHANNESBURG ELECTRICITY WORKS. 


neers to the Council in July, 1902. They relinquished their con- 
nection with the Council in 1908, and from January, 1909, the 
author has been responsible for all work carried out up to the 
present day. 


THE GAS ENGINE SCHEME. 


The date of the consulting engineers’ report on the choice of power 
plant coincided with a period at which the internal combustion 
engine had made great progress, and they were imbued with 
enthusiasm to give Johannesburg what they considered was the 
best possible scheme, viz., gas engine plant. 

It was arranged to invite alternative tenders for steam and gas 
power plant. On March 2nd, 1904, tenders were dealt with for three 
1,350-KW. D.C. sets, two 675-KW. D.C. sets, two 1,350-KWw. A.C. sets, 
and ore 675-KW. A.c. set. In the opinion of the engineers the 
most favourable tenders for steam plant and gas plant were :— 

Gas Plant.—Messrs. Poetter & Co., gas producer plant, £50,600 ; 
Messrs. D. Stewart & Co., gas engines, and Messrs. Siemens Bros., 
dynamos, £154,320 ; other additions, £18,630 ; total, £223,550. 

Steam Plant.—Messrs. Dick, Kerr & Co., £195,495. 

Coal and water costs of steam and gas plant were reported upon, 
and, although the capital cost of gas plant was over £28,000 more 
than steam plant, there was to be an estimated saying of £15,000 
per annum on the coal and water bill, and other charges for labour, 
oil, repairs. &c., were regarded as the same for both schemes. 


cleansed by means of cooling and purifying plant before being 
used in the gas engines. 

Fig. 1 shows a plan of the layout, and an elevation is seen in 
fig. 2. 

As Messrs. Beardmore & Co. did not exercise the option to take 
over the derelict gas plant, it became the property of the Council, 
and this was the first time the author became officially connected 
with it ; as technical adviser to the Council, it became his duty to 
make recommendations as to what should be done with it. With 
all the information at his disposal, obtained during a period 
extending over four years, from a close study of the plant and a 
perusal of the various reports made during the unsuccessful period 
of attempting to run it, he finally advised the Council to dispose 
of it. There was a strong predisposition on the part of the author 
to utilise it if at all possible, hut there was no similar gas-engine 
scheme in existence, and it was necessarily a purely experimental 
plant, more especially the gas-producer plant. With the modern 
boiler and its auxiliary apparatus, such as mechanical stokers, &c., 
it is possible to burn the very cheapest grades of coal, such as 
dross, peas, and nuts, for the purpose of steam-raising. Assuming 
that certain of the Transvaal coals are suitable for burning in gas 
producers, the cost would be appreciably higher than the coal 
which can be used under ordinary steam boilers with mechanical 
stokers. The coal actually used in the gas producers cost nearly 
twice as much as coal used with the ordinary boiler plant. This 
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fact alone eliminated any benefit in thermal efficiency which may 
be claimed for a gas-engine scheme. Experience showed that it 
was necessary to modify the design of the interior of the gas pro- 
ducers to prevent the ashes clinkering, and to allow of uniform and 
continuous gasification. Irrespective of the bituminous nature of 
the Transvaal coals, much investigation work was required 
to determine the correct design for the proper gasification of 
Transvaal coal, because of the large percentage of ash. The 
steam raisers could have been eliminated by erecting suitable 
boilers for the production of steam to actuate special steam engines 
to drive the air blowers directly, and for the attainment of 
efficiency to utilise the exhaust steam from these engines in the 
gas producers through’ suitable receivers, instead of drawing steam 
from the steam- raisers. From the results obtained, and from the 
coals which were suitable, it would have been necessary largely to 
increase the cooling and purifying plant; in fact, to obtain gas 
free from dust and tar, it might easily be stated that the coolers, 
the coke scrubbers and the centrifugal tar separators, as well as - 
the sawdust scrubbers, must have been doubled. Over and above 
these points, there was the question whether the gas ‘producers 
were able to gasify the amount of coal in accordance with the 
specification, and, if actual results were to be taken as a guide, it 
would have been necessary to increase the number of gas-producing 
units, to give the amount of gas required for the power demand in 
the gas-engine room. These practical points were matters simple 
enough from the purely mechanical engineering point’of- view, but 
they involved large capital expenditure and additional working costs 
(especially in the amount of water required); and the financial 
aspect was altered entirely. 

With regard to the gas engines, experience proved that the com- 
pressed air plant for starting would have to be increased and the 
method of driving completely altered. The question of lubrication 
was another matter of great importance, and it would have 
been necessary to design an improved system of lubrication to 
attain successful running. This point can be appreciated when one 
is acquainted with the phenomenal dust of Johannesburg and the 
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necessary communications between the business portion of 
Johannesburg and the suburbs. All plant which the Council had 
at its disposal was quickly put into service, and the only steam 
power available was a collection of isolated and heterogeneous 
belt and direct-driven plants, some of which were rescued from the 
scrap heap ; altogether there were 15 boilers, making a total of only 
1,660 H.P., and no fewer than 10 reciprocating. sets, giving a maxi- 
mum of only 840 Kw. D.c. and 400 Kw. A.c.. These were pressed into 
the service, and every available electric unit extracted therefrom. 
To those acquainted with Johannesburg conditions it will be realised 
that it takes under normal conditions 12 months or more to obtain 
generating plant from the time of inviting tenders and having the 
same under working conditions. Two 500-Kw. non-condensing 
D.c. sets and three boilers (each of 14,000 1b.’per hour), without 
superheaters or econoinisers, were procured and set to work within 
six weeks after the gas-engine plant was abandoned. There were 
also one 1,000-Kw. condensing D.c. set and two similar boilers set 
to work by the end of 1907, and during 1908 were erected two 
1,000-Kw. sets and one 500-Kw. set (only one of which was con- 
densing), and four boilers of the same size as before. The recipro- 
cating engines were made by Messrs. Belliss & Morcom, and the 
boilers by Messrs. Babcock & Wilcox. Astonishing records were 
made by the contractors, Messrs, Reunert & Lenz, in the expeditious 


. manner that some of the plant was erected; on the other hand, 


WATER DISTRIBUTOR 


the Council had to pay “famine prices” for the plant under the 
exceptional conditions. The conditions under which the plant had 
been installed during a period extending over 18 months up to the 
end of 1908, subsequent to the closing down of the gas-engine 
plant, were those of meeting urgent and immediate requirements 
for power at any cost, and plant had been hurriedly erected regard- 
less of layout or future extensions. Floor space was exceedingly 
limited, as most of the ground was occupied by the gas-engine 
room and the derelict gas-producer plant, the future of which was 
unknown. : 

In 1909 the arrangements in the boiler house were most unsatis- 
factory, ashes had to be withdrawn in front of the boilers, which 
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Fie. 2.—DIAGRAM SHOWING ARRANGEMENT OF DISCARDED GAS PLANT, JOHANNESBURG ELECTRICITY WORKS. 


®normous weights of the moving parts, such as the fly-wheels (up 
to 70 tons on the 2,000-H.P. engines) and the electric generator 
armatures (up to 35 tons on the 2,000-H.P. engines). These points, 
in the same way as those of the producer plant, could no doubt 
have been overcome with good mechanical engineering, but appre- 
ciable capital expenditure would have been involved. The cost per 
unit as obtained by the hurriedly erected steam plant up to 
February, 1912, when the law case terminated, was such as to 
render it unnecessary to attempt any scheme of setting the gas- 
engine plant to work for the production of electric power. 

Investigations were carried out as to whether it would be econo- 
mically feasible to utilise the gas-producer plant for the production 
of tar and other by-products, and to burn gas instead of coal dust 
in the Bettington boiler, which forms part of the present steam 
plant. Here also, when the cost of suitable coal for burning under 
the gas producers was considered, together with the cost of 
necessary alterations to the plant, as well as the working costs, 
and the question of the variable revenue obtained from tar and 
other by-products, such as sulphate of ammonia, it became evident 
that it was a very risky proposition from the financial point of 
view to attempt to utilise the gas plant in this way. 

The final termination of the gas-engine scheme was that tenders 
were invited on separate occasions for the removal of the 
mechanical and electrical sections respectively, and the plant was 
finally disposed of for £7,000, this being greater than Beardmore’s 
option of £5,000. 

The discarded plant was taken to the steel works at Vereeniging 
ready to be melted up, and the gas-engine house has been trans- 
formed into workshops. = 

Three years after the placing of the contract for the gas-engine 
generating ‘plant; Johannesburg found itself in a worse position 
than prior to placing the orders. During the three years, April, 
1904, to May, 1907, the number of houses in Johannesburg had 
increased enormously, the electric distribution systent-had made 
steady progress all over the municipal area, and would-be con- 
Sumers were waiting anxiously for electric supply. The new 


system of electric tramways, to the extent of about 30 or 40 track 
miles, had been gradually completed, ready for supplying the 


was also the only space available for the coal used for stoking 
The distance between the two rows of boilers was exceedingly 
small, only some 18 ft., and only 7 ft. between the coal-hoppers, 
and, as a consequence, ashes and coal were inevitably mixed, and 
the boiler-house presented a most disorderly appearance, due to the 
circumstances of its origin. Although the gas plant had been shut 
down, the main distribution switchboard in the gas-engine house 
was still used for the distribution of the electricity generated in 
the new steam station, some 300 yards away. The generator panels 
were erected in temporary positions in the steam station, the power 
being transmitted from thence to the gas-engine switchboard for 
distribution. The difficulty of issuing instructions from one station 
to the other during times of trouble can be imagined, and this was 
accentuated when it is stated that this switchboard, like the gas- 
engine plant itself, was ultimately discarded. The problem in the 
early part of 1909 was to battle with the rapidly growing require- 
ments. The load was 5,400 KwW., this being more than the total 
plant then available. 

(To be continued.) 


U.S.A. Government Nitrogen Plants.—According to the 
’ Electrical Review and Western, Electrician, Congress has passed 
a Bill authorising the development of hydro-electric power for the 
electrical fixation of nitrogen, which will be used in the manufac- 
ture of munitions of war, and thus make the Government indepen- 
dent of imported nitrates for this purpose. The President is 
authorised to cause an investigation of the best means for pro- 
ducing nitrates, &c., by water or other power ; to obtain exclusive 
use of any necessary site for the purpose of the Act, and to 
provide the necessary equipment, &c. Any surplus product may be 
sold and disposed of, and may be used in the manufacture of 
fertilisers. The sum of 20 million dollars is appropriated for the 
scheme, which will be operated solely by the Government, and not 
in conjunction with any other industry or enterprise carried on 
by private capital. 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


RUSSIA.—The Department of Assessed Taxation, acting in 
conjunction with the Customs Department, has issued an 
official notice to the effect that when commercial travellers 
coming from abroad as representatives of foreign firms to 
obtain orders through samples have not taken out the licences 
required by law, the Custom Houses shall immediately exact 
from them their address and the nearest commercial points 
they intend to visit, for the information of the tax inspectors 
The latter are to require commercial travellers to lodge 2 
deposit equal to the cost, and as security for the payment, of 
the necessary licences which they have failed to procure. In 
cases of refusal to lodge the deposit, the tax inspectors have 
power to seize the goods, to the amount of the deposit, for 
sale by auction. 


URUGUAY.—A Presidential Decree dated May 3rd amends 
Articles 211-13 of the Consular Regulations concerning the 
manifests of goods shipped to Uruguayan ports. The Decree 
repeals the Decree of September 13th, 1915, relative to certifi- 
cates of origin and that of January 25th last respecting mani- 
fests—vide the Review of April 21st. 

Manifests of goods shipped to Uruguayan ports must now 
state the declared value of the goods in local currency, in 
accordance with the respective bills of lading or certificates of 
origin. Three copies of each manifest are to be presented to 
the Uruguayan Consular Agent, of which at least one must 
be drawn up in, or translated into, Spanish; this copy is to 
be “legalised ’’ by the Consular Agent. A certificate of origin 
and nationality must be provided in all cases, in the form to be 


prescribed by the Uruguayan Foreign Office. For the ‘‘ visa ”’ - 


of each’ certificate in respect of goods to be shipped with bil! 
of lading or parcel receipt, the Consular fee is 50 centavos 
(about 2s. 2d.); and in respect of goods to be sent by parcel 
post, 20 centavos (about 10d.). 

From October 1st, 1916, the Uruguayan Customs authorities 
will not allow the clearance of any goods through the Custom 
House until the accuracy of the declaration of the goods has 
been verified by comparison with the certificate of origin. 
Such certificate must, therefore, in all cases be produced by 
the person clearing the goods. 


UNITED KINGDOM AND CERTAIN FOREIGN COUN- 
TRIES.—A Supplement to the Board of Trade Journal of 
August 17th contains complete lists of articles which, accord- 
ing to the latest information received by the Board of Trade, 
are prohibited to be exported from the United Kingdom and 
certain foreign countries, viz., Denmark, France (and 
Algeria), Greece, Italy, Japan, Netherlands, Norway, Por- 
tugal, Roumania, Russia, Spain, Sweden, and Switzerland. 
The list of articles prohibited to be exported from Sweden is 
based upon information received at the Board of Trade up to 
August 14th, and should be of considerable interest to British 
exporters to Russia in view of the application of the Swedish 
prohibitions to goods passing in transit through Sweden to 
Russia. The present Supplement supersedes that issued on 
May 18th last. Copies may be obtained price 3d. (4d. post 
free) from the usual sale agents for Government publications. 


CANADA.—An official warning has been issued that the 
Department of Customs is now strictly enforcing a regulation 
(which has been actually in force since August 1st, 1910), to 
the effect that in invoicing goods for Canada, the value to 
be shown must be the ‘‘ Fair market value as sold for home 
consumption at time shipped.’’ This value must be given in 
the first parallel column on invoices, and care should be taken 
that the heading of the column contains the proper wording. 

The warning appears to have become necessary owing to a 
number of shippers still using the older form of invoice 
(which was cancelled in 1910), which required only the ‘ Fair 
market value as sold for home consumption.’’ Many shippers 
also seem to be under the impression that in cases where 
orders are booked for delivery at a future date, the Canadian 
Customs Department are prepared to accept in the first 
column of the invoice the price at the time the orders are 
booked, irrespective of the prices ruling at the actual time of 
shipment. This, however, is not the case, and shippers are 
accordingly advised to see that invoices for goods sent to the 
Dominion are made out in accordance with the requirements 
set forth above. 


PATENTS APPLIED FOR, 1916. 


(NOT YET PUBLISHED). 


Cen-piled expressly for this journal by Messrs. W. P. THompson & Co., 
Electrical Patent Agents, 285, High Holborn, London,’ W.C., and at 
Liverpool and Bradford. 


NEW 


11,099. ‘ Sparking plugs for internal-combustion engines.”” D. McGrecor. 
August 7th. 

11,100. “ Electrical signalling apparatus for mines, &c.’’ I. H. Parsons 
an”) H. R. Wappincton. August 7th. 

11,114. “ Battery cells or tanks.”” W. C. FarrweatHer (Lake Torpedo 
Boat Co.). August 7th. 


System of electrical distribution.” W.,H. 
(U.S.A., August 12th, 1915.) 


11,130. Method for producing high-frequency oscillations.” 
August 7th. 


11,146. “‘ Electric chest-warmers.” A. SeLvatico. August 7th. 
11,169, ‘* Suspenders for electric cables, &c.’? P. HUNTINGDON. August 8th. 
“Mercury interrupter and induction coil.” L. B. MILLER, August 


I. 


gpplying heat produced by passage of electricity.” 4 
Exectric Co. (Cutler-Hammer Manu- 


11,229. ‘‘ Production of electric incandescent lamps.” G. ‘ge Hutcnt: 
anp E. C. Hutton. August 9th. 


aoe ‘* Means for connecting electrical conduits.” F. W. Uren. August 


9th. 

11,242. ‘Controlling electric citcuits from a distance.” 
TeLecrarH Co. & A. H. Morse August 9th. © 

11,254. ‘ Generation of electric energy.”” W. S. Simpson. August 9th. 

11,267. ‘‘ Apparatus for medical ‘treatment by electricity.” L. Mayor. 
August 9th. (Switzerland, September 25th, 1915.) ; 

11,286. ‘Sparking plugs for internal-combustion engines.” T. Crosser 
AND Sons & H. R. Wicks. August 10th. 

11,326. ‘‘ Dynamo-electric machines.”” G. ScHRorpER. August 10th. 

11,327, “‘ Alternating-current. dynamo-electric machines of the compensated 
commutator type.’’ British WestINGHOUSE ELectric & MANUFACTURING Co. 
(Westinghouse -Electric & Manufacturing Co., U.S.A.). August 10th. 

11,337. ‘‘Ammeter for measurement of alternating currents and electric 
oscillations.”” I. Wiuiams. August 11th, 

11,348, ‘‘ Starters for electric motors.” G, H. NEgp AND SWITCHGEAR AND 
Cowans. August 11th. 

11,358. ‘‘ Automatic selecting devices for telephone systems.” SIEMENS AND 
Haske Ges. “August 11th. 

11,360. ‘‘ Electric heaters for water, &c.”’ C. R. ALLENSBY AND BENHAM 
AND Sons. August 11th. 

11,361. ‘‘ Spooling filament for metal-filament lamps.”’ J. A. ALLISON AND 
Morris & WuitHaM. August 

11,362. ‘‘ Electrical apparatus for obtaining synchronous motions at a 
distance.”” W. KincsLanp. August 11th. 

11,363. ‘‘ Apparatus for passing through the human body currents derived 
from town main electrical supply.” E. E. Greve. August 11th, 

11,368. ‘‘ Alternators for high frequencies.” M. W. W. Mackie. August 

th. 

11,371. ‘‘ Systems of ship propulsion.” BritisH-THomMson Houston Co. 
(General Electric Co.. U.S.A.). August 11th. 

11,381. Electric knife switches.” R. Lister, August llth, 

11,382. ‘‘ Electric transformers.’? A. F. Berry. August 11th. 

11,397. ‘‘ Means for telephonic communication to and from moving railway 
trains, &c.” K. H. Warrirnce & V. G. Werner. August 12th. (Sweden, 
August 2lst, 1915.) 

11,425. ‘‘ Use of relays for telegraphic, &c., purposes.”” H. W. SuLtivan- 
August 12th. 

11,428. ‘‘ Electro-magnetic switches.” | British  THomson-Houston Co. 
(General Electric Co., August 12th. 

11,429. “‘ Bipolar electrode electrolysers.”” G. G. Hepgurn. August 12th. 

11,435. ‘Electrical machines.’? ALLGEMEINE ELektricitats Ges. August? 
12th. (Germany, August 6th, 1915.) ; : 


. PUBLISHED SPECIFICATIONS. 


1915. 


5,511. Insutators. Akt. Ges. Brown-Boveri et Cie. April 12th. (Apr‘l 
25tn, 1914.) 

7,758. ELectricaL IGNITION SYSTEMS FOR INTERNAL-COMBUSTION Encings. C ¥ 
Kettering & W. A. Chryst. May 25th. (July 16th, 1914.) 

10,711. CooLinc or VeENTILATING DEVICES. FOR DyYNAMO-ELECTRIC MACHINES 
A. Mond (Maschinenfabrik Oerlikon). July 23rd. ’ 

10,726. Execrro-macNetic Levitatinc Apparatus. EE. Bachelet. July 23rd. 

10,755. Com FOR PURPOSES, AND METHOD FOR WINDING SAME. 
H. Wade (Leeson). July 24th. 

11,011. Process FoR ELectrotyticaLty DgpositiInc A STRONGLY ADHERENT 
AND MALLEABLE LayeR OF TIN ON IRON AND OTHER METALLIC SURFACES. 
P. Marino. July 29th. 

11,608. ControL or Morors For Drivinc HyDRO-EXTRACTORS. 
Thomas Broadbent & Sons, Ltd., British Thomson-Houston Co. and W. L. 
Wise August 11th. 

11,658. Execrric Motor Controt SySTEMS AND PNEUMATICALLY-OPERATED Con- 
TRCLLERS EMPLOYED THEREIN. British Thomson-Houston Co. (General Electric 
Co.. U.S.A.). August 12th. 

‘12,379. ELECTROMAGNETICALLY-OPERATED Switcnes. G. Wilkinson. 
28th. 

12,747. Protective Devices FoR ELgctric SysTEMs. British Thomson- 
Houston Co. (General Electric Co., U.S.A.). September 6th. 

17,419. Braxtnc Exectric Motors actuatinc Lirtinc, LOWERING, 
WINDING AND LIKE APPARATUS. Maschinenfabrik Ocrlikon. December 13th. 
(December 11th, 1914.) 


August 


1916. 

1,176. Sayety Devices FOR ELECTRICALLY-OPERATED 
Ventctes. J. T. Clarke. January 25th. (100,916.) 

1,526. Execrric Motor Pump. S. Kawakami. February 5th, 1915. (100,056.} 

2,020. SPARKING PLUGS AND THE METHOD OF MAKING SAME. W, J. Mellersh- 
Jackson (Champion Ignition Co.), February 10th, 1916. (100,933.) 

5,841. Execrrica, Systems FoR INTERNAL-CoMBUSTION’ ENGINES. C. F. Ketter 
ing & W. A. Chryst. June 24th, 1914. (Divided application on 7,757 /15 ) 
(100,361.) 

6,977. Evectrica. Connectinc Devices. Ges. Siemens-Schuckertwerke. May 
22nd, 1915. (100,533.) 

7,567. SEPARATORS FOR SECONDARY BATTERIES. 
(India-Rubber Co.). May 27th, 1916. (100,994.) 

8,111. Evecrrorytic APPARATUS. Siemens & Halske Akt. Ges. June 24th, 
1915. (100,739.) 


Lirts AND OTHER 


W. J. Mellersh-Jackson 
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